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DEPARTMENT OF THE ARMY
OFFICE OF THE ASSISTANT SECRETARY
CIVIL WORKS
108 ARMY PENTAGON
WASHINGTON DC 20310-0108

APR 25 2012

Honorable John Boehner
Speaker of the House
of Representatives
U.S. Capitol Building, Room H-232
Washington, D.C. 20515-0001

Dear Mr. Speaker:

In response to a resolution of the Committee on Public Works of the U.S. House
of Representatives adopted May 10, 1962, the Secretary of the Army recommends
authorization of the Minnesota River, Marsh Lake Ecosystem Restoration project. The
proposal is described in the report of the Chief of Engineers, dated December 30, 2011,
which includes other pertinent reports and comments. The views of the State of
Minnesota, the Department of the Interior and the Environmental Protection Agency are
set forth in the enclosed communications.

The recommended plan would restore aquatic ecosystem structure and function
to Marsh Lake and surrounding resources in the upper portion of the Corps of
Engineers Lac qui Parle reservoir project. The recommended plan consists of
ecosystem restoration features including returning the Pomme de Terre River to its
historic channel, modifying the Marsh Lake Dam for fish passage, construction of a
water control structure at the Marsh Lake Dam, installation of gated culverts at
Louisburg Grade Road, and the breaching of a dike at an abandoned fish pond adjacent
to the Marsh Lake Dam. The plan also contains recreation features including shoreline
fishing access structures, interpretive signage, a canoe landing, benches, picnic tables,
trash receptacles, toilets and parking lot improvements. The project requires mitigation
to offset adverse impacts to cultural resources at the site through photographic
documentation of the existing site conditions prior to construction. The recommended
plan is the National Ecosystem Restoration Pian.

Based on an October 2011 price level, the estimated project first cost is
$9,967,000, including $504,000 in recreation features. In accordance with the cost
sharing provisions of Section 103(c) of the Water Resources Development Act of 1986,
as amended, ecosystem restoration features are cost shared at 65 percent Federal and
35 percent non-Federal and recreation features are cost shared at 50 percent Federal
and 50 percent non-Federal. Thus, the Federal share of the project first cost is
estimated to be $6,403,000 and the non-Federal share is estimated at $3,564,000. The
jands, easements, rights-of-way, relocations, and excavated material disposal areas
would be made available to the project at no cost as they are Federally owned. The
Minnesota Department of Natural Resources is the non-Federal cost sharing sponsor
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and would be responsible for the operation, maintenance, repair, replacement, and
rehabilitation of the project after construction, a cost currently estimated at $35,000 per
year.

implementation of the project would improve habitat for migratory waterfow! and
breeding grounds for the largest white pelican population in North America. The
reduction of the suspended sediments and the improved water clarity in the waters of
Marsh Lake would benefit a wide range of fish and wildlife species. Providing
connectivity between Marsh Lake and Lac qui Parle through the construction of a rock
ramp for fish passage would increase fish habitat.

The Office of Management and Budget (OMB) advises that there is no objection
to the submission of the report to Congress and concludes that the report
recommendation is consistent with the policy and programs of the President. A copy of
OMB's letter, dated April 23, 2012, is enclosed. | am providing a copy of my letter to the
House Committee on Appropriations Subcommittee on Energy and Water Development,
and the House Committee on Transportation and infrastructure Subcommittee on Water
Resources and Environment. | am providing an identical letter to the President of the
Senate.

Very truly yours,

o-Ellen Darcy
Assistant Secretary of the Army
(Civil Works)

Enclosures



EXECUTIVE OFFICE OF THE PRESIDENT
OFFICE OF MANAGEMENT AND BUDGET
WASHINGTON, D.C. 20503

April 23,2012

The Honorable Jo-Ellen Darcy

Assistant Secretary of the Army (Civil Works)
108 Army Pentagon

Washington, D.C. 20310-0108

Dear Ms. Darcy:

As required by Executive Order 12322, the Office and Management and Budget have
completed its review of an Army Corps of Engineers’ proposal for ecosystem restoration project
for the Minnesota River, Marsh Lake Minnesota. Based on our review, we conclude that your
recommendation for authorization of construction of this project is consistent with the policy and
programs of the President.

The Office of Management and Budget does not object to your submitting the report to
Congress for authorization. When you do so, please advise the Congress that should the
Congress authorize the project for construction, the project would need to compete with other
proposed investments in future budgets.

Sincerel

Richard A. Mertens
Deputy Associate Director
Energy, Science and Water Division
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DEPARTMENT OF THE ARMY
OFFICE OF THE CHIEF OF ENGINEERS
WASHINGTON, D.C. 20314-1000

CECW-MVD (1105;2-10a) DEC 30 201

SUBJECT: Minnesota River, Marsh Lake Ecosystem Restoration Project, Minnesota
THE SECRETARY OF THE ARMY

1. I submit for transmission to Congress my report on ecosystem restoration along the
Minnesota River at Marsh Lake, a part of the Lac qui Parle Reservoir, west of Appleton,
Minnesota. It is accompanied by the report of the district and division engineers. These reports
were completed under authorities granted by a May 10, 1962, resolution of the Committee on
Public Works of the U.S. House of Representatives. This resolution requested the review of “the
report of the Chief of Engineers on the Minnesota River, Minnesota, published as House
Document 230, 74th Congress, First Session and other pertinent reports, with a view to
determining the advisability of further improvements in the Minnesota River Basin for
navigation, flood control, recreation, low flow augmentation, and other related water and land
resources.” Preconstruction engineering and design activities for the Marsh Lake Ecosystem
Restoration Project will continue under the authority provided by the resolution above.

2. The Marsh Lake ecosystem function and connectivity has degraded over time primarily as a
result of artificial changes to the hydrologic conditions at the site. The ecosystem significance of
the area is demonstrated on the national, regional and local level. Marsh Lake provides critical
stop-over refuge for migratory waterfowl moving through the Mississippi River flyway as well
as breeding grounds for the largest white pelican population in North America. Many other fish
and bird species are also dependent on the resource for life requisites including both migrating
and nesting bald eagles. Ecosystem values provided by Marsh Lake have increased in
importance over time as 90 percent of the wetland areas within the watershed have been drained.

3. The reporting officers recommend authorization of a plan to restore aquatic ecosystem
structure and function as well as implementation of ancillary recreation features to Marsh Lake
and surrounding resources in the upper portion of the Lac qui Parle reservoir. The recommended
plan consists of ecosystem restoration features including returning the Pomme de Terre River to
its historic channel, modifying the Marsh Lake Dam for fish passage, construction of a
drawdown water control structure at the Marsh Lake Dam, installation of gated culverts at
Louisburg Grade Road, and the breaching of a dike at an abandoned fish pond adjacent to the
Marsh Lake Dam. The plan also contains recreation features including shoreline fishing access
structures, interpretive signage, a canoe landing, benches, picnic tables, trash receptacles, toilets,
and parking lot improvements. The project requires mitigation to offset adverse impacts to
Marsh Lake Dam through photographic documentation of the existing site conditions prior to
construction since Marsh Lake Dam was determined individually eligible to the National
Register of Historic Places. The recommended plan is the National Ecosystem Restoration Plan.
Implementation of the recommended plan will have a substantial beneficial impact on fish and
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CECW-MVD (1105-2-10a)
SUBJECT: Minnesota River, Marsh Lake Ecosystem Restoration Project, Minnesota

wildlife species in the area. While the project will not directly affect federally-listed endangered
or threatened species, the reduction of the suspended sediments in the waters of Marsh Lake and
improved water clarity will benefit a wide-range of fish and wildlife species including species of
concem such as the bald eagle, that are known to use the Marsh Lake site.

4. Based on an October 2011 price level, the estimated project first cost is $9,967,000. The
project first cost includes approximately $9,463,000 for ecosystem restoration and approximately
$504,000 for recreation. In accordance with the cost sharing provisions of Section 103(c) of the
Water Resources Development Act of 1986 (WRDA 1986), as amended (33 U.S.C. 2213(c)),
ecosystem restoration features are cost-shared at a rate of 65 percent Federal and 35 percent non-
Federal; and recreation features are cost-shared at a rate of 50 percent Federal and 50 percent
non-Federal. Thus, the Federal share of the project first costs is estimated to be $6,403,000 and
the non-Federal share is estimated at $3,564,000, which equate to 64 percent Federal and 36
percent non-Federal. The costs of lands, easements, rights-of-way, relocations, and excavated
material disposal areas is estimated to have no cost, given the existing Federal ownership over
the project area. The State of Minnesota, Department of Natural Resources is the non-Federal
cost share sponsor for the recommended plan. The State of Minnesota, Department of Natural
Resources would be responsible for the operation, maintenance, repair, replacement, and
rehabilitation (OMRR&R) of the project after construction, a cost currently estimated at $35,000

per year. .

5. Based on a 4.0-percent discount rate and a 50-year period of analysis, the total equivalent
annual costs of the project, including OMRR&R, are estimated to be $490,000.

a. The equivalent average annual costs of ecosystem restoration features are estimated to be
$464,000, including OMRR&R. The cost of the recommended aquatic ecosystem restoration
features is justified by the restoration of about 8,400 average annual habitat units which includes
restoration of approximately two linear miles of historic riverine habitat.

b. The equivalent average annual costs of recreation features are estimated to be $26,000,
including OMRR&R. The annual benefits of the proposed recreation features are estimated at
$230,000. The benefit-to-cost ratio for recreation is 8.9 to 1.

6. The recommended plan was developed in coordination and consultation with various Federal,
State, and local agencies using a systems approach in formulating ecosystem restoration
solutions and in evaluating the impacts and benefits of those solutions. Plan formulation
evaluated a wide range of non-structural and structural alternatives under Corps policy and
guidelines as well as consideration of a variety of economic, social and environmental goals.
The recommended plan delivers a holistic, comprehensive approach to solve water resources
challenges in a sustainable manner. The resulting recommended plan has received broad public

support.
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SUBJECT: Minnesota River, Marsh Lake Ecosystem Restoration Project, Minnesota

7. In accordance with EC 1165-2-209, all technical, engineering and scientific work underwent
an open, dynamic and vigorous review process to ensure technical quality. This included
Agency Technical Review (ATR) and a Corps Headquarters policy and legal review. All
concemns of the ATR have been addressed and incorporated into the final report. An exclusion
from the Independent External Peer Review (IEPR) was granted by the Director of Civil Works.

8. I concur in the findings, conclusions, and recommendations of the reporting officers.
Accordingly, I recommend that the plan to restore the ecosystem of Marsh Lake be authorized in
accordance with the reporting officers’ recommended plan at an estimated project first cost of
$9,967,000 with such modifications as in the discretion of the Chief of Engineers may be
advisable. My recommendation is subject to cost sharing, financing, and other applicable
requirements of Federal and State laws and policies, including Section 103 of WRDA 1986, as
amended by Section 202 of WRDA 1996, and WRDA 1986, as amended by Section 210 of
WRDA 1996. Accordingly, the non-Federal sponsor must agree with the following requirements
prior to project implementation.

a. Provide 35 percent of total ecosystem restoration costs as further specified below:

1. Provide the non-Federal share of design costs allocated by the Government to
ecosystem restoration in accordance with the terms of a design agreement entered into prior to
commencement of design work for the ecosystem restoration features;

2. Provide all lands, easements, and rights-of-way, including those required for
relocations, the borrowing of material, and the disposal of dredged or excavated material;
perform or ensure the performance of all relocations; and construct all improvements required on
lands, easements, and rights-of-way to enable the disposal of dredged or excavated material all as
determined by the Government to be required or to be necessary for the construction, operation,
and maintenance of the project;

3. Provide, during the design and implementation phase, any funds necessary to make its
total contribution equal to 35 percent of total project costs;

b. Provide 50 percent of total recreation costs as further specified below:

1. Provide the non-Federal share of design costs allocated by the Government to
recreation in accordance with the terms of a design agreement entered into prior to
commencement of design work for the recreation features; .

2. Provide all lands, easements, and rights-of-way, including those required for
relocations, the borrowing of material, and the disposal of dredged or excavated material;
perform or ensure the performance of all relocations; and construct all improvements required
on lands, easements, and rights-of-way to enable the disposal of dredged or excavated material
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all as determined by the Government to be required or to be necessary for the construction,
operation, and maintenance of the recreation features;

3. Provide, during construction, any additional funds necessary to make its total
contribution for recreation equal to 50 percent of total recreation costs;

4. Provide, during construction, 100 percent of the total recreation costs that exceed an
amount equal to 10 percent of the Federal share of total ecosystem restoration costs;

¢. Provide, during the design and implementation phase, 100 percent of all costs of
planning, design, and construction for the project that exceed the Federal share of the total

project costs;

d. Shall not use funds from other Federal programs, including any non-Federal contribution
required as a matching share therefore, to meet any of the non-Federal obligations for the project
unless the Federal agency providing the Federal portion of such funds verifies in writing that
expenditure of such funds for such purpose is authorized by Federal law;

e. Prevent obstructions or encroachments on the project (including prescribing and
enforcing regulations to prevent such obstructions or encroachments) such as any new
developments on project lands, easements, and rights-of-way or the addition of facilities which
might reduce the outputs produced by the project, hinder operation and maintenance of the
project, or interfere with the project’s proper function;

f. Shall not use the project or lands, easements, and rights-of-way required for the project as
a wetlands bank or mitigation credit for any other project;

g. Comply with all applicable provisions of the Uniform Relocation Assistance and Real
Property Acquisition Policies Act of 1970, Public Law 91-646, as amended (42 U.S.C. 4601~
4655), and the Uniform Regulations contained in 49 Code of Federal Regulations (CFR) Part 24,
in acquiring lands, easements, and rights-of-way required for construction, operation, and
maintenance of the project, including those necessary for relocations, the borrowing of materials,
or the disposal of dredged or excavated material; and inform all affected persons of applicable
benefits, policies, and procedures in connection with said Act;

h. For so long as the project remains authorized, operate, maintain, repair, rehabilitate, and
replace the project, or functional portions of the project, including any mitigation features, at no
cost to the Federal Government, in a manner compatible with the project’s authorized purposes
and in accordance with applicable Federal and State laws and regulations and any specific
directions prescribed by the Federal Government;

i. Give the Federal Government a right to enter, at reasonable times and in a reasonable
manner, upon property that the non-Federal sponsor owns or controls for access to the project for

4
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the purpose of completing, inspecting, operating, maintaining, repairing, rehabilitating, or
replacing the project;

‘j. Hold and save the United States free from all damages arising from the design,
construction, operation, maintenance, repair, rehabilitation, and replacement of the project and
any betterments, except for damages due to the fault or negligence of the United States or its
contractors;

k. Keep and maintain books, records, documents, or other evidence pertaining to costs and
expenses incurred pursuant to the project, for a minimum of 3 years after completion of the
accounting for which such books, records, documents, or other evidence are required, to the
extent and in such detail as will properly reflect total project costs, and in accordance with the
standards for financial management systems set forth in the Uniform Administrative
Requirements for Grants and Cooperative Agreements to State and Local Governments at 32
CFR Section 33.20;

1. Comply with all applicable Federal and State laws and regulations, including, but not
limited to: Section 601 of the Civil Rights Act of 1964, Public Law 88-352 (42 U.S.C. 2000d)
and Department of Defense Directive 5500.11 issued pursuant thereto; Army Regulation 600-7,
entitled "Nondiscrimination on the Basis of Handicap in Programs and Activities Assisted or
Conducted by the Department of the Army”; and ail applicable Federal labor standards
requirements including, but not limited to, 40 U.S.C. 3141- 3148 and 40 U.S.C. 3701 — 3708
(revising, codifying and enacting without substantial change the provisions of the Davis-Bacon
Act (formerly 40 U.S.C. 276a et seq.), the Contract Work Hours and Safety Standards Act
(formerly 40 U.S.C. 327 ef seq.), and the Copeland Anti-Kickback Act (formerly 40 U.S.C.

276¢ et seq.);

m. Perform, or ensure performance of, any investigations for hazardous substances that are
determined necessary to identify the existence and extent of any hazardous substances regulated
under the Comprehensive Environmental Response, Compensation, and Liability Act
(CERCLA), Public Law 96-510, as amended (42 U.S.C. 9601-9675), that may exist in, on, or
under lands, easements, or rights-of-way that the Federal Government determines to be required
for construction, operation, and maintenance of the project. However, for lands that the Federal
Government determines to be subject to the navigation servitude, only the Federal Government
shall perform such investigations unless the Federal Government provides the non-Federal
sponsor with prior specific written direction, in which case the non-Federal sponsor shall
perform such investigations in accordance with such written direction;

n. Assume, as between the Federal Government and the non-Federal sponsor, complete
financial responsibility for all necessary cleanup and response costs of any hazardous substances
regulated under CERCLA that are located in, on, or under lands, easements, or rights-of-way that
the Federal Government determines to be required for construction, operation, and maintenance
of the project;
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0. Agree, as between the Federal Government and the non-Federal sponsor, that the
non-Federal sponsor shall be considered the operator of the project for the purpose of CERCLA
liability, and to the maximum extent practicable, operate, maintain, repair, rehabilitate, and
replace the project in a manner that will not cause liability to arise under CERCLA;

p. Provide, during the design and implementation phase, 35 percent of all costs that exceed
$50,000 for data recovery activities associated with historic preservation for the project; and

q. Comply with Section 221 of Public Law 91-611, Flood Control Act of 1970, as amended
(42 U.5.C. 1962d-5b), and Section 103(j) of the Water Resources Development Act of 1986,
Public Law 99-662, as amended (33 U.S.C. 2213(j)), which provides that the Secretary of the
Army shall not commence the construction of any water resources project or separable element
thereof, until each non-Federal interest has entered into a written agreement to furnish its
required cooperation for the project or separable element.

9. The recommendation contained herein reflects the information available at this time and
current departmental policies governing formulation of individual projects. It does not reflect
program and budgeting priorities inherent in the formulation of a national civil works
construction program or the perspective of higher review levels within the executive branch.
Consequently, the recommendation may be modified before it is transmitted to the Congress as a
proposal for authorization and implementation funding. However, prior to transmittal to
Congress, the sponsor, the State, interested Federal agencies, and other parties will be advised of
any significant modifications and will be afforded an opportunity to comment further.

MERDITH W. B. TEMPLE
Major General, U.S. Army

Acting Chief of Engineers
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Minnesota Department of Natural Resources

500 Lafayette Road
St. Paul, Minnesota 55155-4010

November 14, 2011

Headquarters

U.S. Army Corps of Engineers
CECW-P (SA}

7701 Telegraph Road
Alexandra, VA 22315-3860

RE: Marsh Lake Ecosystem Restoration Project

Dear Theodore A. Brown,

The Minnesota Department of Natural Resources (MNDNR) and the U.S. Army Corps of Engineers have
been coordinating-and planning for the restoration of the Marsh Lake ecosystem in western Minnesota
for more than a decade. The culmination of these efforts, as well as ample public outreach, is the
Feasibility Report and Environmentai Assessment (EA) for the Marsh Lake Ecosystem Restoration Project
{Proposed Project) prepared by the U.S. Army Corps of Engineers.

On November 10, 2011 the MNDNR completed its Record of Decision on the Proposed Project to satisfy
state environmental review requirements. The MNDNR has made a negative deciaration on the need for
a state Environmental impact Statement.

The MNDNR fully supports the analysis and conclusions contained in the EA and the implementation of
the project components inciuded in Alternative Plan 4. An improved Marsh Lake ecosystem would be an
essential step forward in increasing Minnesota’s wildlife and aquatic species populations. The MNDNR
looks forward to continued collaboration with your agency in working to implement this important
restoration project.

Sincerely,

Steve Colvin, Supervisor

Minnesota Dept. of Natural Resources
500 Lafayette Road, Box 25

St. Paul, MN 55155-4025

{651) 259-5082

steve.colvin@state.mn.us
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WASHINGTON, D.C. 20240 lNAMERll%EA
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Mr. Theodore A. Brown, P.E.
Chief, Planning and Policy Division
Directorate of Civil Works
Headquarters

U.S. Army Corps of Engineers
CECW-P (SA)

7701 Telegraph Road

Alexandria, VA 22315-3860

RE: Chief of Engineers and the Report of the District Engineer on the Marsh Lake
Ecosystem Restoration Project, Minnesota

Dear Mr. Brown:

The U.S. Department of the Interior (Department) has reviewed the U.S. Army Corps of
Engineers (Corps), Chief of Engineers Report, and supporting documents on the Marsh Lake
Ecosystem Restoration Project in Minnesota.

Our U.S. Fish and Wildlife Service (FWS) previously provided comments to the Corps St. Paul
district office under the Fish and Wildlife Coordination Act (FWCA). The Department has no
further commients and no objections to the proposed project.

‘We appreciate the opportunity to provide comments. If you have any questions or need further
assistance related to the FWCA, please contact Richard Davis, FWS, at 612-725-3548 (ext.
2214) or email Richard_Davis@fws.gov

Sinderely,

Willie R. Taylor @Z

Director, Office of Environmental Policy
and Compliance
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R UNITED STATES ERVIRONMENTAL PROTECTION AGENCY
£ % REGION 5
g M 2 77 WEST JACKSON BOULEVARD
Dy CHICAGO, IL 60604-3590
ocT 31 201
REPLY TO THE ATTENTION OF:
E-19]

Theodore A. Brown

Chief, Planning and Policy Division

U.S. Army Corps of Engineers — Headquarters
CECW-P (SA)

7701 Telegraph Road

Alexandria, Virginia 22315

RE: Feasibility Report and (Final) Environmental Assessment for the Marsh Lake
Ecosystem Restoration Project / Proposed Report of the USACE Chief of Engineers /
Minnesota Department of Natural Resources Environmental Assessment Worksheet:
Big Stone, Lac qui Parle, and Swift Counties, Minnesota

Dear Mr. Brown:

The U.S. Environmental Protection Agency has received U.S. Army Corps of Engineers
(USACE) correspondence dated October 11, 2011, requesting EPA’s review of and comments on
the (Final) Feasibility Report and Environmental Assessment (hereby referred to as the Final
EA) and the proposed report of the Chief of Engineers for the proposed Marsh Lake Ecosystem
Restoration Project. The overall goal of the Marsh Lake Ecosystem Restoration Project is a
“return of the Marsh Lake area ecosystem to a less degraded and more natural and functional

condition.”

Objectives proposed to meet this goal include reducing sediment loading to Marsh Lake,
restoring natural fluctuations to the hydrologic regime of Marsh Lake, restoring the Pomme de
Terre River to its original course and floodplain, reducing sediment resuspension within Marsh
Lake, increasing native plant cover and diversity within Marsh Lake, restoring aquatic habitat
connectivity between Marsh Lake, the Pomme de Terre River, and Lac Qui Parle, reduction of
non-native fish within Marsh Lake, and increasing diversity and abundance of native fish within
Marsh Lake and the Pomme de Terre River.

EPA has reviewed the Final EA for the aforementioned project. This letter provides our
comments on the Final EA, pursuant to the National Environmental Policy Act (NEPA), the
Council on Environmental Quality’s NEPA Implementing Regulations (40 CFR 1500-1508), and
Section 309 of the Clean Air Act.

Recycled/Recyclable  Printed with Vegetabie Oif Based inks or 100% Recycied Paper (50% Posiconsumer}
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The Final EA presents proposed actions by USACE to restore Marsh Lake to a more natural and
functional condition. USACE’s preferred alternative is referred to in the document as
“Alternative Plan 4", which maximizes benefits in relation to cost and meets planning objectives.
Specifically, USACE’s preferred alternative proposes the following restoration measures:

1. Restoration of the Pomme de Terre River into its existing natural channel. During
construction of the Marsh Lake Dam, the Pomme de Terre River was rerouted in a
channelized fashion between 1936 and 1939 to outlet into Marsh Lake. In order to
reconnect the river to its natural channel, two earthen cut-off dikes are proposed to be
constructed to force the river flow back to the natural channel. Approximately 11,500 of
natural channel will receive restored flow. This measure will reduce sediment loading to
Marsh Lake as the river will no longer outlet into Marsh Lake directly upstream of the
Marsh Lake Dam; the river will flow east of, and connect to, the outlet channel of the
Marsh Lake Dam (the Minnesota River). Restoration will also remove fish habitat
fragmentation by allowing native fish from Lac qui Parle to access the high quality
spawning habitat of the Pomme De Terre River, and will also allow the river to have
access to its natural floodplain. A 450° long vehicular bridge over the restored river
channel is proposed to be constructed to maintain access to the Marsh Lake Dam.

2. Breaching of the dike at the abandoned fish pond located south and downstream of
the Marsh Lake Dam. Dike breaching will allow connectivity between the pond and Lac
qui Parle/Minnesota River, will allow fish access to the pond area, and will provide
shorebird habitat during low water levels.

3. Construction of water control structures (stop log structures) at the existing Marsh
** Lake Dam to allow drawdowns. Modifications as proposed to the Marsh Lake Dam
will allow for active water level management within the lake. Water level management is
proposed in spring/summer conditions as needed to allow for controlled drawdowns to
encourage emergent aquatic plants to germinate and establish. Winter drawdowns are
also proposed to reduce water levels and dissolved oxygen within the lake to impose
hypoxia stress and winter kill on invasive carp, which currently dominate the lake.

4. Installation of gated culverts at three existing culvert locations along Louisburg
Grade Road. A total of seven existing deteriorating 60” diameter culvert pipes at three
locations are proposed to be replaced with concrete box culverts with stop log water
contro] structures. New culverts with stop log structures are proposed to allow
management of water levels upstream of the culverts in the upper part of Marsh Lake.
Higher water levels can be managed in upper Marsh Lake to allow for spawning of
desirable northern pike and improve survivability of young fish in early spring. Removal
or lowering of the stop log structures later in the season would allow access between
upper Marsh Lake and Marsh Lake to promote a native fishery within Marsh Lake.

5. Construction of a fishway at the existing Marsh Lake Dam. The rock ramp/riffle
fishway as proposed will allow year-round fish passage between Marsh Lake, Lac Qui
Parle, and the Pomme de Terre River.
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Overall, the Final EA adequately identifies and assesses potential impacts associated with the
Preferred Alternative. Minor impacts to (placement of fill into) existing wetlands and waters are
proposed in order to implement the preferred alternative measures. Specifically, restoration of
the Pomme de Terre River will require construction of two earthen cut-off dikes (Diversion
Dikes A & B) to redirect the river flow back to its existing natural channel. A third area of fill
(road raising along 225™ Ave. SW) is proposed to prevent movement of water between Marsh
Lake and the Pomme de Terre River through a low area on the east side of Marsh Lake.

The two Diversion Dikes are to be installed within the channelized portion of the Pomme de
Terre River and its floodplain; in addition to fill within the current river channel, it appears likely
that the diversion dikes will also be built in adjacent floodplain wetland areas. The placement of
fill material into wetlands and/or the Pomme de Terre River waterways will require coordination
and permitting from several of Minnesota’s state regulatory agencies. From information
provided with the document and appendices, it appears that permitting coordination and dialogue
has begun with appropriate divisions of both the Minnesota Pollution Control Agency and the
Minnesota Department of Natural Resources. Additional coordination with local government
units may be required under the Minnesota Wetland Conservation Act. EPA expects that if
wetland mitigation is required, it will meet mitigation requirements of the regulatory agencies’
standards and ratios.

Additional fill to wetlands and waters is associated with both the new vehicular bridge to be
installed over the Pomme de Terre River and with four proposed rock grade control structures to
be installed in the original channel of the Pomme de Terre River. During installation of these
grade control structures, care should be taken to select access points and staging areas that
minimize damage to adjacent wetlands and floodplain forests, and to minimize in-stream and
downstream sedimentation during installation.

Modification of the existing Marsh Lake Dam for installation of water control structures and a
fishway will also require installation of large boulders and rocks as well as riprap within the -
outlet channel of Marsh Lake at the dam. Additional proposed recreation facilities such as
fishing platforms to be installed along Marsh Lake will also require fill to the lake.

Replacement of the existing culverts along Louisburg Grade Road will require installation of
new concrete box culverts and riprap armoring upstream and downstream of the new culverts. If
water velocities and engineering allow, EPA recommends that armor rock be removed during
final design. Additionally, multiple cell concrete box culverts (EPA assumes four-sided culverts)
are proposed for installation. As the purpose of the new culverts and associated stop log
structures is to manage water levels in upper Marsh Lake to promote a healthy, native fishery
within Marsh Lake, EPA recommends that culverts be designed to allow fish and other aquatic
organism passage and to ensure continuity of the aquatic habitat (by not restricting or altering
water depth, flow, or velocity). As the purpose of the new culverts is to allow for installation of
stop-log structures on the cuivert, EPA assumes that bottomless culverts cannot be used. If four-
sided box culverts must be used, they should be embedded a minimum of two feet into the
bottom of the lake.
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EPA recommends you review design considerations developed by the River and Stream

Continuity Partnership at:
http://www.streamcontinuity.org/pdf files/MA%20Crossing%20Stds%203-1-11.pdf.

Construction plans (Appendix N) currently label fill materials to be used as “random fill.” EPA
expects that this “random fill” will be clean, inert material. As construction plans are finalized,
EPA recommends that notations of “random fill” be modified to specify fill type(s).

To further minimize impacts to wetlands and sensitive aquatic habitats, EPA recommends the
following measures be implemented during construction:

« Winter construction, if/'when feasible;

e Minimize widths of temporary access roads/paths;

e Use removable materials for construction of temporary access roads/paths (e.g.
timber/swamp mats) in lieu of “fill” materials such as stone, riprap, or wood chips;

* Use timber/swamp mats to distribute the weight of construction equipment in order to
minimize soil rutting and compaction;

e Use vehicles and construction equipment with wide tires or rubberized tracks, or low
ground-pressure equipment, to further minimize wetland impacts during construction;

¢ Use long-reach excavators, where appropriate, to avoid driving, traversing, or staging in
wetland or floodplain areas;

e Use cofferdams and dam/pump arounds to isolate work areas from active flow;

EPA also hereby reiterates comments from our June 16, 2011, correspondence in which we noted
that the lower channelized portion of the Pomme de Terre River supports a diverse mussel
community, including two state-listed mussel species (the elktoe and black sandshell). EPA
supports the Monitoring and Adaptive Management plan to be implemented by the Minnesota
DNR (MnDNR) to monitor and evaluate the response of native mussels in the restored portion of
the Pomme de Terre River. EPA encourages MnDNR to harvest mussels from the portion of
channel to be abandoned and to relocate them into the restored portion of river channel.

Additionally, prior to any tree removal required by project implementation, bald eagle nesting
trees should be inspected and verification of the location and status of the nest should be
completed prior to completing any construction within 660 of the nest site. Construction
timelines should also be developed to minimize impacts to colonial water-nesting bird species,
particularly during prime nesting times.

Except for temporary localized water, sediment/erosion control, and noise quality impacts
associated with construction, the Final EA identifies that no significant permanent environmental
impacts are anticipated to result as a result of implementation of the proposed Preferred
Alternative. EPA commends the level of detail provided in your Final EA, particularly in the
Feasibility Report Appendices.
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Thank you for the opportunity to review and comment upon the Final Feasibility Report and
Environmental Assessment. We are available to discuss our comments with you in further detail
if requested. Please send us the signed Finding of No Significant Impact (FONSI) when it
becomes available. If you have any questions about this letter, please contact Ms. Liz Pelloso,
PWS, of my staff at 312-886-7425 or via email at pelloso.elizabeth@epa.gov.

Sincerely,

=

Keﬁneth A. Westlake, Chief
NEPA Implementation Section
Office of Enforcement and Compliance Assurance

cc: Richard Davis, US Fish and Wildlife Service-Twin Cities Field Office
Michael Wyatt, USACE-St. Paul District ‘
Kevin Molloy, Minnesota Pollution Control Agency
Karen Kromar, Minnesota Pollution Control Agency
Tom Hovey, Minnesota Department of Natural Resources
Erik Carlson, Minnesota Department of Natural Resources
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ERRATA

As of October1, 2011 (Federal Fiscal Year 2012), the Federal interest and
amortization rate changed from 4.125% to 4.0%. This change in rate primarily
affects annualized project costs and benefits included in the report. As a result,
this errata sheet documents the change in value for the following items within the

report:

Summary (page 5):

_Breakout of Total Project Costs and Benefits

_ Marsh Lake Ecosystem Restoration - Tentatively Selected Plan

Ecosystem
Restoration

Total Project First Costs S 9,967,000

Interest During Construction (4.0%) S 207,000

Present Worth of Investment $ 10,174,000

Annualized Total Project Costs S 490,000

Annual Operations and Maintenance Costs S 35,000

Total Annual Benefits (Habitat Units) 8390

Total Annual Benefits (Recreation) S 230,000

Page 5: Average annual costs of the Recommended Plan should be changed
from $474,000 to $464,000; economic benefit should be changed from $225,000
to $230,000; the benefit cost-ratio should be changed from 8.6 to 8.9; and the
annualized cost should be changed from $500,000 to $490,000.
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Table 4-3. Costs of alternative measures (page 138):

Altemative Planning, | Canstructian
Measure Net Benefit | First Costs of Engineering & | Management {Total First Project| Average
Number Alternative Measures (AAHU) Construction O&M Caost Design {PED} {C™M) Costs Annual Cosis
1 Ne Action 3] S - 1s - S - $ - $ S -
Restore Pomme de Terre River o its
2 former channel 6567 $ 344821218 13,508 1 $ 387,945 1 $ 193,973 1 $ 4,030,130 | $ 199,438
Modify Marsh Lake Dam to attain target
3 \water levels, construct fishway 483 S 1,399.605 | 72451 S  154433] ¢ 77,216 1 S 1631,334 | $ 83,682
Construat drawdown water control
4 structure 725 $ 259421718 13,503 1 § 278,893 | $ 139,496 | S 3,012,706 | $ 154,644
Install gated culverts in Louisburg
5 Grade Road 510 s 448,902 { § 80015 52,8151 % 26408 1 S 528125 1 $ 25,555
3 Breach dike at abandoned fish pond 5 s 6,426 | $ 501 S 8701 s 4351 % 77311 S 413
7 Construct istands in Marsh Lake 239 S 40062541 % 20376 1§ 448,875 ]S 224,438 1 S 4,679,567 | § 239,658

Table 5-1 Alternative plans with average annual benefits and average annual

costs (page 143):

Average annual costs and the subsequent average annual costs per average

annual habitat unit would decrease proportionally with the values reflected above

in Table 4-3. This table is derived from analysis from IWR-Plan which was not

rerun for the purposes of this errata sheet given that since the decrease in costs

is proportional across all alternative measures, the overall analysis and resuiting

plan selection does not change. Revised average annual costs of the final array

of alternative plans, however, is included below in Table 6-2.

Table 5-2. Costs and benefits (Average Annual Habitat Units) of alternative

measures (page 144):

Alternative Net Average |Annualized
Measure Benefit Total First Annual Cost
Number {Alternative Measures (AAHU) | Project Costs Costs (per AAHU)

1 No Action o1s - $ - $ -
Restore Pomme de Terre River to its

2 former channel 65671 % 4,030,1301% 1994381 % 30
Modify Marsh Lake Dam to attain target

3 water levels, construct fishway 48315 163134418 836821% 173
Construct drawdown water control

4 structure 725|8 3012706 | $ 154644 |3 213
Install gated culverts in Louisburg

5 Grade Road 610} $ 52812518 255551 % 42

[} Breach dike at abandoned fish pond 5| % 773119% 41318 83

7 Construct islands in Marsh Lake 239] % 4679567 1% 2396581 % 1,003

Interest and Ameoritization on Factor for 4% interest (0.04) over the 50 year payment period.
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Table 6-2. Incremental costs of Best Buy/Alternative Plans (page 162)*

Restore Pomme de
Terre
Modify Marsh Lake
Dam
Drawdown Structure
Louisburg Grade
Road Gated Culverts
Modify Abandoned
Fish Pond
Construct Islands in
Marsh Lake
Average Annual
Habitat Units (AAHU)
Average Annual
Costs
Average Costs per
AAHU
incremental Increase
in Cost per AAHU

1 0 5 - $ - $ -
2% X 6567 $ 199438 $ 3037 N 3037
2] X X 6572 $ 199,851 $ 3041 N 8254
4 X X X X 7907 $ 380,049 $ 4806 S 13498
484 X X X X X 8390 $ 483,731 § 5527 § 135
48 X X X X X X 8508 S 703389 § 8267 § 203100

*Note that subsequent references to incremental costs in Section 6.3 should

reflect the values noted in Table 6-2, above.

Section 7. RECOMMENDED PLAN (pages 181, 183)

Page 181: Consistent with table 6-2 above, the costs of Alternative Plan 4 should
be changed from “$56.41 per AAHU” to “55.27 per AAHU” and the incremental
cost increase of Alternative Plan 5 should be changed from $2072.33 to
$2031.00.

Page 183: The average annual costs of the ecosystem restoration plan should be
changed from $474,000 to $464,000.

Table 7-8. Project recreation average annual benefit (page 198)

Picnicking % 14700
Wildlife Viewng $ 86,300
Fishing S 91,400
|Canoe/kayak S 37,600

Page 199: The amortization rate should be changed from 4-1/8 to 4 percent.
Note that because of the use of rounded numbers, the average annual costs of

the recreation features remain the same. The net annual benefits should be

ERRATA - Marsh Lake Ecosystem Restoration Project Final Report iii
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changed from $199,000 to $204,000 and the benefit-cost ratio should be
changed from 8.6 to 8.9.

Table 7-9. Economic summary of the recommended plan (page 200):

____Breakout of Total Project Costs and Benefits -
__Marsh Lake Ecosystem Restoration - Tentatively Selected Plan

Ecosystem
Restoration

Total Project First Costs S 9,967,000

Interest During Construction (4.0%) S 207,000

Present Worth of Investment $ 10,174,000

Annualized Total Project Costs S 490,000

Annual Operations and Maintenance Costs S 35,000

Total Annual Benefits (Habitat Units) 8390

Total Annual Benefits (Recreation) S 230,000

Contribution to NED Account (page 203): change average annual benefits from
$225,000 to $230,000; change contribution to National Economic Development
Account from $199,000 to $204,000.

Section 11. Recommendation (page 212): change benefit-cost ratio from 8.6 to
8.9.
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Summary

Introduction
This report was prepared in response to the study authorization contained in a
Resolution of the Committee on Public Works of the U.S. House of Representatives,

May 10, 1962. The resolution reads as follows:

“Resolved by the Committee on Public Works of the House of Representatives, United
States, that the Board of Engineers for Rivers and Harbors be, and is hereby, requested
to review the report of the Chief of Engineers on the Minnesota River, Minnesota,
published as House Document 230, 74th Congress, First Session and other pertinent
reports, with a view to determining the advisability of further improvements in the
Minnesota River Basin for navigation, flood control, recreation, low flow augmentation,

and other related water and land resources.”

In response to the study authority the reconnaissance phase of the study was
completed in December 2004 (USACE 2004) and approved in January 2005. The
reconnaissance study resulted in the finding of Federal interest in and potential solutions
to several existing water resources problems that warrant feasibility studies, including

ecosystem restoration at Marsh Lake.

The Minnesota Department of Natural Resources (DNR) as the non-Federal
sponsor, and the U.S. Army Corps of Engineers, St. Paul District (Corps) initiated the
feasibility phase of the study on February 2, 2006. The feasibility phase study cost was

shared equally between the Corps and the sponsor.

This summary is intended to describe the major factors which were considered in
the investigation and influenced the decisions and recommendations documented in this

report.

Firal Repor{ . 1]?3 age



Planning Process and NEPA

Starting in November 2000 through 2002, the DNR conducted a planning
process with interagency coordination and public participation to identify ways to restore
the Marsh Lake ecosystem.

In collaboration with the DNR and making use of the information generated from
the DNR's earlier planning for Marsh Lake, the project delivery team identified the
problems and opportunities, set project objectives, identified and evaluated a number of
alternative measures for Marsh Lake ecosystem restoration, formulated alternative
plans, assessed the costs, benefits, environmental and social impacts of the alternative
plans, coordinated with agencies and the public, recommended a plan and documented
the planning process in the integrated Feasibility Report and Environmental
Assessment (FR/EA).

This FR/EA has been prepared to meet Corps of Engineers planning guidance
and National Environmental Policy Act (NEPA) requirements. Following agency and
public review, a final FR/EA will be prepared. The St. Paul District Commander will
consider signing a Finding of No Significant Impact for the Marsh Lake Ecosystem
Restoration Project to conclude the National Environmental Policy Act (NEPA) process.

This planning process has been subject to Value Engineering Review, Agency
Technical Review, review by interested agencies and the public, and review by the
Corps of Engineers Mississippi Valley Division and by Corps Headquarters.

Major Conclusions and Findings
Planning Objectives

The investigation of the problems and opportunities led to the establishment of
the following planning goals and objectives for ecosystem restoration in the Marsh Lake
study area.

Goal
A return of the Marsh Lake area ecosystem to a less degraded and more natural
and functional condition

2|Page Final Report



Objectives

1. Reduced sediment loading to Marsh Lake over the 50-year period of analysis

2. Restored natural fluctuations to the hydrologic regime of Marsh Lake over the 50-year

period of analysis

3. Restored geomorphic and floodplain processes to the Pomme de Terre River over the

50-year period of analysis

4. Reduced sediment resuspension within Marsh Lake over the 50-year period of

analysis

5. Increased extent, diversity and abundance of emergent and submersed aquatic plants

within Marsh Lake over the 50-year period of analysis

6. Increased availability of waterfowl habitat within Marsh Lake over the 50-year period

of analysis

7. Restored aquatic habitat connectivity between Marsh Lake, the Pomme de Terre

River and Lac Qui Parle over the 50-year period of analysis

8. Reduced abundance of aquatic invasive fish species within Marsh Lake over the 50-

year period of analysis

9. Increased diversity and abundance of native fish within Marsh Lake and the Pomme
de Terre River over the 50-year period of analysis

Final Report 3|Page



Alternatives
A wide range of alternative measures were identified to address the planning
objectives. Alternative plans were formulated. Alternative measures evaluated as a part

of this study are as follows:

» Modifications to the Marsh Lake Dam to enable passive and active water level
management.

» Provide for fish passage between Lac qui Parle Lake and Marsh Lake and the
Pomme de Terre River. Restore the Pomme de Terre River to its former channel
near its confluence with the Minnesota River. Construct a bridge over the
Pomme de Terre River to maintain access to the Marsh Lake Dam.

¢ Construct rock wave-break islands in Marsh Lake to reduce wind fetch, wave
action, and sediment resuspension to restore aquatic vegetation.

¢ Reconnect the abandoned fish rearing pond next to the Marsh Lake Dam with
the upper end of Lac qui Parle.

« Install gated culverts in the Louisburg Grade Road to enable water level
management in upper Marsh Lake.

* Modify the Reservoir Regulation Plan for the Lac qui Parle Flood Control Project
to include growing season drawdowns of Marsh Lake as needed to restore
aquatic vegetation in years when river discharge allows.

» Construct recreational and educational features including a trail bridge over
Marsh Lake Dam to connect with the Minnesota State Trail, fishing access on
Marsh Lake, canoe access on the Pomme de Terre River, and an improved
recreation area at Marsh Lake Dam.

« Monitor the ecological effectiveness of the Marsh Lake ecosystem restoration
features to provide information for future adaptive ecosystem management.

Local Support

The non-Federal sponsor, the Minnesota Department of Natural Resources, has
expressed the desire for implementing ecosystem restoration and sponsoring project
construction in accordance with the items of local cooperation that are set forth in this
report. The financial analysis indicates that the non-Federal sponsor is financially
capable of participating in the project.
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Recommended Plan
The Recommended Plan recommended for implementation is Alternative Plan 4
which consists of the following:
» Restore the Pomme de Terre River to its historic channel
¢ Breach dike at abandoned fish pond
e Construct drawdown structure
e Construct Louisburg Grade Road gated culverts

» Modify the Marsh Lake Dam, construct fishway

Through the planning process outlined in this report, it was determined that Alternative
Plan 4, consisting of the measures noted above, provided the greatest increase in
benefits, addressing each planning objective, at the least cost. The Recommended Plan
will provide an increase of approximately 8400 Habitat Units at an average annual cost
of $474,000. In addition, a number of recreation features will be constructed (highlighted
in Section 7.2) that will provide approximately $225,000 of economic benefit at an 8.6
benefit-cost ratio with an average annual cost of $26,000. The total project costs of the
ecosystem and recreation features equals $9,967,000 with an annualized cost of

$500,000. The costs and benefits of the Recommended Plan are summarized below:

... Breakout of Total Project Costs and Benefits
Marsh Lake Ecosystem Restoration - Recommended Plan
Ecosystem
Restoration
Total Project First Costs $ 9,967,000
Interest During Construction (4.125%) $ 214,000
Present Worth of Investment $ 10,181,000
Annualized Total Project Costs $ 500,000
Annual Operations and Maintenance Costs $ 35,000
Total Annual Benefits (Habitat Units) 8400
Total Annual Benefits (Recreation) $ 225,000

Rounded to nearest $1000
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Recreation Features of the Recommended Plan
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1. Introduction

1.1 Purpose of Report

The purpose of this Feasibility Report and Environmental Assessment is to
document the planning process for ecosystem restoration of the Marsh Lake area on the
Minnesota River, to provide opportunity for participation in the planning process for river
management partners and the public, to meet Corps of Engineers planning guidance

and to meet National Environmental Policy Act (NEPA) requirements.

1.2 Study Authority

The Marsh Lake feasibility study was authorized by a Resolution of the
Committee on Public Works of the U.S. House of Representatives, May 10, 1962. The

resolution reads as follows:

“Resolved by the Committee on Public Works of the House of
Representatives, United States, that the Board of Engineers for Rivers
and Harbors be, and is hereby, requested to review the report of the Chief
of Engineers on the Minnesota River, Minnesota, published as House
Document 230, 74" Congress, First Session and other pertinent reports,
with a view to determining the advisability of further improvements in the
Minnesota River Basin for navigation, flood control, recreation, iow flow

augmentation, and other related water and land resources.”

1.3 Minnesota River Basin Reconnaissance Study

Funds were appropriated in Federal fiscal year 2003 to initiate the
reconnaissance study. The reconnaissance study was completed in December 2004
(USACE 2004) and approved by the Corps Mississippi Valley Division in January 2005.
The purpose of the reconnaissance study was to evaluate the potential for Federal
interest in implementing solutions to flooding, navigation, low flow augmentation,
recreation, ecosystem restoration, and other related water resource problems and
opportunities in the Minnesota River Basin (MRB) in Minnesota, South Dakota, North

Dakota, and lowa.
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The reconnaissance investigation was conducted in close coordination with the
many agencies active in land and water resources management in the MRB, including
the U.S. Fish and Wildlife Service (USFWS); Natural Resources Conservation Service
(USDA); U.S. Geological Survey (USGS); Minnesota Department of Natural Resources
(DNR); Minnesota Poliution Control Agency (MPCA); Minnesota Board of Water and Soit
Resources (BWSR); University of Minnesota; Minnesota State University at Mankato;
MRB Joint Powers Board; Metropolitan Council of the Twin Cities; local watershed
districts; Clean Up the River Environment (CURE); Ducks Unlimited; and The Nature
Conservancy. These agencies are committed to a Basin-wide watershed framework to
address water resources problems and needs in the MRB. An electronic copy of the

reconnaissance study report can be found at the following location:

http:/Awww. mvp.usace. army. mil/envirecnment/default. asp 7pageid=93

The reconnaissance study resulted in the finding of Federal interest in and
potential solutions to several existing water resources problems that warrant feasibility
studies including this Marsh Lake Ecosystem Restoration Project, the Blue Earth River
Ecosystem Restoration Project, and an Integrated Watershed, Water Quality and
Ecosystem Restoration Analysis for the MRB. The Blue Earth River Watershed is
located a considerable distance downstream from the Marsh Lake area and is unrelated
to the Marsh Lake Ecosystem Restoration Project. The Minnesota River Integrated
Watershed Study will provide a comprehensive evaluation of existing watershed
conditions and may result in implementation measures that could further enhance
ecosystem conditions at Marsh Lake. The Minnesota River Integrated Watershed Study

is currently scheduled for completion in 2015.

The geographic scope of this project was negotiated between the sponsor and
the Corps and includes Marsh Lake, adjoining floodplain and shorelines, the confluence
of the Pomme de Terre River, Marsh Lake Dam and Lac qui Parle reservoir (Figure 1-2).
A Project Management Plan (PMP) was developed in coordination with study partners
and stakeholders for the Marsh Lake Ecosystem Restoration Project (Appendix A). A
Feasibility Cost Sharing Agreement was signed in May 2007 with the DNR to conduct
this study (Appendix B).
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1.4 Purpose of the Marsh Lake Ecosystem Restoration Project

The purpose of this project is to restore the aquatic and riparian ecosystems in
the Marsh Lake project area. Impoundment of Lac qui Parle and Marsh Lake, diversion
of the Pomme de Terre River into Lac qui Parle, and river regulation have significantly

altered the ecosystem state.

Aquatic ecosystem restoration is a primary mission of the Corps’ Civil Works
program, and is defined as achieving a “return of natural areas or ecosystems to a close
approximation of their conditions prior to disturbance, or to less degraded, more natural
conditions“(EP 1165-2-502.)

In some circumstances, as at Marsh Lake, a return to pre-disturbance conditions
may not be feasible. In those instances, “the goal is to partially or fully reestablish the
attributes of a naturally functioning and self regulating system.” The goal of this project
is to return the Marsh Lake area ecosystem to less degraded, more natural conditions by

restoring natural functions and processes.

The original construction of the Marsh Lake Dam was intended to serve as a
flood damage reduction measure as well as a recreational feature to the region, primarily
through the creation of a static pool on the river. The intended flood damage reduction
benefits provided by the Marsh Lake Dam are minor due to effectiveness of the Lac qui
Parle Dam downstream. Marsh Lake is a popular recreation destination in the region as
shown by visitor numbers. As with many projects constructed at the time, a full

understanding of the ecology of the system was not of primary concern.

Since impoundment, Marsh Lake has undergone significant degradation of
aquatic habitat due to a number of stressors including high sediment and nutrient
loading, a fixed crest dam that prevents low seasonal water levels, high turbidity from
wind-driven sediment resuspension, and abundant common carp that increase turbidity
and graze off submersed aquatic vegetation and macroinvertebrates. Although Marsh
Lake provides an open water area for migratory waterfowl! to rest and islands for nesting
colonial waterbirds, degradation of the aquatic ecosystem there limits habitat suitability

for many species of fish and wildlife.
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The underlying purpose and need for this project is to restore the degraded
Marsh Lake ecosystem.

The stated goal of Marsh Lake Ecosystem Restoration Project is to “return the
Marsh Lake area ecosystem to a less degraded and more natural condition by restoring
ecosystem structure and functions.” The intent of the Marsh Lake ecosystem restoration
project is to increase variability in ecosystem processes, restore a more natural water

level regime, aquatic habitat connectivity, and a vegetated lake ecosystem state.
1.5 Project Scope

1.5.1 Location

Marsh Lake Dam is located on the Minnesota River in western Minnesota (Figure
1-1). Lac qui Parle and Marsh Lake Reservoirs form boundaries for Lac qui Parle, Swift,

and Big Stone Counties.
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Figure 1-1. Location of Marsh Lake and the Lac qui Parle Flood Control and Water

Conservation Project in the Upper Minnesota River Basin.
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1.5.2 Geographic Scope

The geographic scope of this project includes Marsh Lake, adjoining floodplain
and shorelines, the confluence of the Pomme de Terre River, Marsh Lake Dam and Lac
qui Parle reservoir (Figure 1-2). There are many opportunities for ecosystem restoration
present in the study area. The DNR is the non-Federal cost share sponsor for this
study. The DNR has authority, funding and staff for ecosystem restoration and

management of the Lac qui Parle Wildlife Management Area.

Because the condition of the Minnesota River ecosystems affects migratory birds
and a flyway of international importance, the geographic scope of the project extends in
effect to the range of the many species of migratory birds that breed in, migrate through
and that stop to feed and rest in the Marsh Lake area. The project area is important to
many species of migratory waterfow! with effects that extend beyond the immediate

project area.

Condition of the Marsh Lake area ecosystems are greatly affected by land use in
the upper Minnesota River Basin. Modification of the hydrology and land use in the
Minnesota River Basin has been profound, converting former prairie, streams and
wetlands into an extensively drained agricultural landscape dominated by row crops.
This report does not address watershed and water quality management in the upper
Minnesota River Basin. As documented in the Minnesota River Basin Reconnaissance
Study report (USACE 2004), we recognize that many of the problems in the Marsh Lake
area ecosystem are symptoms of larger watershed issues. Opportunities to further
restore and contribute to the sustainability of Marsh Lake area ecosystems through
actions in the greater watershed are being expliored in the ongoing Minnesota River
Basin Watershed, Water Quality and Ecosystem Restoration Study as recommended in
the Minnesota River Basin Reconnaissance Report (USACE 2004). A feasibility cost
share agreement for the Minnesota River Basin Watershed, Water Quality, and
Ecosystem Restoration Study was signed by the Corps and the Minnesota River
Environmental Quality Board in February 2009. The watershed study for the basin is
currently under way and will identify ecologically and cost-effective alternatives for
watershed improvement, water quality management, and ecosystem restoration

throughout the Minnesota River Basin.
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As aresult of the reconnaissance study, the Lac qui Parle Wildlife Management
Area (WMA) became the original geographic focus of the Feasibility Study due to the
presence of Corps owned and operated structures at Lac qui Parle and Marsh Lake,
ownership by the DNR over the WMA lands, and the willingness of the DNR to serve as
the non-Federal Sponsor on the study. As the Feasibility Study progressed and
alternative measures were screened (see Section 4), the scope of the study was further
limited to a smaller geographic area within the WMA where a series of measures could
be implemented that would improve the aquatic and riparian conditions primarily in and
around Marsh Lake (Figure 1-2). This geographic area is referred to throughout the
report as the Marsh Lake project area, which includes Marsh Lake, the Pomme de Terre
River outlet, the Marsh Lake Dam, and the upper portion of the Lac qui Parle reservoir.
While the Feasibility Study utilizes a watershed approach, additional measures to reduce
sediment loading from sources within the watershed are being investigated as a part of
the Minnesota River Basin integrated Watershed Study.

1.5.3 Temporal Scope

The temporal scope of the project is a period of analysis of 50 years, beginning in
2014 and ending in 2063.

1.6 Project Planning

The Marsh Lake Ecosystem Restoration Project is being planned following the

standard Corps of Engineers six-step planning process:

ldentify problems, opportunities and constraints.

Inventory existing conditions and forecast future conditions.
Formulate alternatives.

Evaluate alternatives.

Compare alternatives.

o A N =

Select a recommended plan.

This study has also been drafted to comply with NEPA, with an integrated environmental
assessment.
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1.7 Existing Water Projects, Prior Studies and Reports

1.7.1 Existing Projects

Lac qui Parle Flood Control and Water Conservation Project

The Marsh Lake Dam was built in the late 1930’s by the State of Minnesota and
the Federal Works Progress Administration as part of the muiti-purpose Lac qui Parle
Water Control Project. The project was authorized by the Fiood Control Act of 1936,
Public Law 74-738 and was partially constructed by the Works Progress Administration.
The Corps of Engineers completed project construction between 1941 and 1951.
Operation of the project was transferred from the State of Minnesota to the Corps of

Engineers in 1950.

Components of the Lac qui Parle project include the Lac qui Parle Dam (Figure
1-4), the Chippewa River Diversion (Figure 1-5), and the Marsh Lake Dam (Figure 1-6).

An overview of the project components is included below in Figure 1-3.

Figure 1-3. Overview of Lac qui Parle Project Components
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w
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The Lac qui Parle Dam impounds the natural Lac qui Parle formed on the
Minnesota River by the delta of the Lac qui Parle River. The Chippewa River Diversion
reduces downstream Minnesota River flood flows at Montevideo, Minnesota, by diverting
a portion of the Chippewa River floodwaters into Lac qui Parle through the Watson Sag

(a former channel of the Glacial River Warren, now a shallow bay of Lac qui Parle).

Marsh Lake Dam is a fixed-crest dam constructed to hold a conservation pool in
the upper portion of the Lac qui Parle. An abandoned fish rearing pond is located on the

downstream side of the Marsh Lake dam embankment.

The Minnesota DNR’s Lac qui Parle Wildlife Management Area surrounds both
Lac qui Parle Lake and Marsh Lake.

Figure 1-4. Lac qui Parle Dam on the Minnesota River, looking upstream.
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Figure 1-5. Chippewa River Diversion on the Chippewa River near Watson, Minnesota.

Diversion structure is under bridge at center, Watson Sag Channel at upper left.

Figure 1-6. Marsh Lake Dam on the Minnesota River. Abandoned fish rearing pond at

upper right on downstream side of dam.
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Table 1-1. Pertinent data about Lac qui Parle and Marsh Lake.

Lac qui Parle Dam Concrete dam 237 ft long with 4 17 ft-wide bays: Bay
2 with 3 4 ft x 4 ft vertical lift gates for low flow
regulation. Bays 1, 3, 4 with 2 6 ft x 8 ft vertical lift
gates. Spiliway with crest at 934.2 ft and 8 17-ft wide
bays. Bays 5, 6, and 7 are uncontrolied. Bays 8
through 12 have moveable steel bulkheads. Dam is
32 ft high. Emergency spillway 2500 ft long surfaced
roadway

Lac qui Parle Conservation pool elevation 933.0 ft in summer,
934.0 in fall and winter.

Full pool elevation 941.1 ft

Reservoir area at conservation pool 7700 acres
Maximum depth 17 ft

Marsh Lake Dam 11,800 ft-long rolled earth dam

112 ft — long concrete overflow spillway crest
elevation 937.6 ft (not an operable spillway)

2 ft x 2 ft vertical lift gate low flow outlet sill at 932.6 ft

90 ft long emergency spillway with crest at 940.0 ft

Marsh Lake Reservoir Conservation pool elevation 937.6 ft
Full pool elevation 941.5 ft

Reservoir area at conservation pool 5,000 acres
Modifications to River Regulation at the Lac qui Parle Project
The water control plan (USACE 1995) for the Lac qui Parle Project describes low
flow, routine, and flood control regulation of the project. The water control plan provides

a history of river regulation at the project.
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Following completion of the Lac qui Parle dam in 1939, the conservation pool
was set at 934.2 feet year-round. The State of Minnesota lowered the conservation pool
elevation to 932.0 ft in 1946 in an effort to provide more flood water storage. Following
meetings with stakeholders the conservation pool elevation was reset to 932.1 ft that

same year.

The project was transferred to the Corps of Engineers in 1950 and a spring
drawdown to 926.0 ft was adopted. Starting in 1968, the pool was raised in the fall to
934.2 ft from 15 October to 15 November and held there over winter to help prevent fish
kills. The spring drawdowns to 931.2 ft or lower were done between 15 January and 15

March. In 1970 the regulation plan was changed to start the fall pool rise on 1 August.

In 1979 the summer conservation pool elevation was changed to a band between
932.75 and 933.0 ft. In 1982 the spring drawdown period was changed to 21 February to
10 March.

Following completion of a Reservoir Operating Plan Evaluation (USACE 1989),
the regulation plan for the Lac qui Parle project was changed to reduce the duration of
high stages on the reservoir and to reduce flood damages downstream. The current
plan has a summer conservation pool elevation of 933+/- 0.2 ft and a fall and winter pool

level of 934.0 +/- 0.2 ft. The spring drawdown occurs from 1 March to 15 March.

The Marsh Lake dam does not have an operable spillway. it is a fixed-crest dam
with a crest elevation of 937.6 ft. A two-foot gated box culvert low flow outlet has a sill
elevation of 932.6 ft.

Existing Projects Upstream on the Minnesota River
Big Stone Lake

Big Stone Lake is a 26-mile-long 12,610-acre natural floodplain lake at the
headwaters of the Minnesota River formed by the delta of the Whetstone River. A
stoplog water control structure was built by the State of Minnesota in the mid-1930s to
control the level of Big Stone Lake. The Whetstone River was diverted to discharge into
the Minnesota River between Big Stone Lake and the water control structure. The State
ceased operating the water control structure in 1947. The Big Stone Lake-Whetstone
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River Modification Project was authorized by the Flood Control Act approved 27 October
1965. The Big Stone Dam was replaced by the Corps of Engineers as part of the Big
Stone Lake-Whetstone River Flood Control Project. The new dam and channel
modifications were completed in 1985. The Upper Minnesota River Watershed District

owns and operates Big Stone Dam.

Highway 75 Dam

Highway 75 Dam was constructed by the Corps of Engineers as part of the Big
Stone Lake-Whetstone River Flood Control Project and was completed in 1974 (Figure
1-7). The authorized project purposes are flood damage reduction and water
conservation. The Highway 75 Dam impounds approximately 5,000 acres of water. A
water control structure was included in the dam to allow manipulation of water levels in
the large wetland impoundment. Lands for the project were initially acquired by the
Corps of Engineers in 1971, and were then transferred to the U.S. Fish and Wildlife
Service in 1975. All the lands (11,115 acres) acquired by the Fish and Wildlife Service
were incorporated into the land base for Big Stone National Wildlife Refuge. The Corps

of Engineers operates and maintains the Highway 75 Dam

Figure 1-7. Highway 75 Dam on the Minnesota River.
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1.7.2 Prior Studies and Reports

Reports pertinent to the Marsh Lake ecosystem restoration project include those
listed in the References section below. The Corps conducted a number of studies to
identify solutions for reducing flood damages on the upper Minnesota River that led to
the Big Stone Lake — Whetstone River Project and the Lac qui Parle Project (USACE
1950, 1960, 1961, 1966). The Corps conducted a Reservoir Operating Plan Evaluation
(ROPE) study of the Lac qui Parle project and produced a report (USACE 1989) that led
to modifications of the reservoir operating plan. The Minnesota River Basin
Reconnaissance Study report (USACE 2004) was completed in December 2004 and
approved in January 2005. The Marsh Lake Ecosystem Restoration feasibility study was

recommended in that report.

This feasibility study and environmental assessment is not a supplement to an
earlier action. There have been only three National Environmental Policy Act (NEPA)

environmental assessments prepared about the Lac qui Parle project in recent years:

» Reservoir Operating Plan Evaluation (ROPE) Environmental Assessment, 1989.

e Long-Term Maintenance Dredging Plan of the Chippewa River and Chippewa
River Diversion Channel Environmental Assessment, December, 2004

¢ Watson Sag Diversion Channel Levee Repair Environmental Assessment,
September 2005.

There have been many studies of the hydrology, sediment movement, water
quality and aguatic habitat conditions in the Minnesota River Basin including USACE
(1969), Southern Minnesota Rivers Basin Commission (1977), Van Alstine (1987),
MPCA (1994), James and Barko (1995). A compilation of Minnesota River Basin data,
information, and reports is maintained by the Minnesota River Basin Data Center at

Mankato State University: http://mrbde. mnsu.edu/
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2. Existing and Future Without-Project Conditions

This section presents a summary of existing conditions in the Marsh Lake project
area followed by a forecast of future conditions without a project to restore the Marsh

Lake area ecosystem.

2.1 Marsh Lake

Marsh Lake is a river floodplain lake originally created by the delta formed where
the Pomme de Terre River joins the Minnesota River. Marsh Lake once was a shallow

lake surrounded by seasonally-flooded floodplain forest, prairie and wetland habitat.

Today Marsh Lake is an approximately 5,000-acre shallow reservoir (Figure 2-1).
The fixed-crest Marsh Lake Dam was constructed to hold a conservation pool in the
upper part of the Lac qui Parle. The Works Progress Administration constructed the
Marsh Lake Dam and rerouted the Pomme de Terre River into Marsh Lake between
1936 and 1939. The reservoir was first filled in the spring of 1939. The Corps of
Engineers improved the dam between 1941 and 1951 as part of the Lac qui Parle
Project. The project was operated by the State of Minnesota until 1950, when operation

and maintenance responsibilities were transferred to the Corps of Engineers.

The upper end of Marsh Lake is divided by the Louisburg Grade Road (Figure 2-
1). There are three sets of culverts under the road connecting the north part with the
main body of the lake. The culverts do not have gates or other control structures. The

Louisburg Grade Road crosses the Minnesota River on a bridge.

A fish rearing pond (now abandoned) is located on the downstream side of the
Marsh Lake Dam (Figure 2-1). The water control inlet and outlet structures (gated

culverts) for the fish rearing pond no longer function.

The Jim and Karen Killen State Waterfowl Refuge on the north side of Marsh
Lake (Figure 2-1) has a 110-acre sub-impoundment on a local drainage way and a
system for pumping water to control water levels in the refuge. The Killen refuge area is

managed as a moist-soil unit to provide food for migrating waterfowl.
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Average annual water level on Marsh Lake is 938.3 ft. The crest elevation of the
fixed crest spillway in the Marsh Lake Dam is 937.6 ft. Approximately 3,000 of the 5,000
acres of Marsh Lake are less than 3 feet deep when the lake is at the level of the fixed

crest spillway (Figure 2-2).

Final Report - 31|FPage



35

Hodey [eut

woJy Bulisius JaAly alis ] 8p swwod Bl Jamo| 1 weq oxeT ysiey

‘ojoyd £00z Aousby eoinleg wied ybu sppiw

“JyBu 01 Ya| Bumoy JaAry BIOSBUUIN ‘BYET USIBI |

-z 8Inbi4



36

26edlee

Hodey jeui

‘(eyep Aonins YNQ £00Z wou) AswAyieq sxye] Usiely g

Z 2inbBi4




37

2.1.1 Marsh Lake Dam

The Marsh Lake Dam is an earth-fill structure 11,800 feet long with an average
top elevation of 950.0 feet (Figure 2-1). The service spillway is a concrete fixed-crest
overflow section 112 feet wide with a crest elevation of 937.6 feet. A grouted riprap
emergency spillway immediately southwest of the service spillway is 90 feet wide with a
crest elevation of 940.0 feet. The dam also has a 2-foot-square gated low flow outlet

conduit with a sill elevation of 923.6. Unlike the Lac qui Parle Dam downstream, the

Marsh Lake Dam cannot be operated to manage water levels in Marsh Lake (Figure 2-
2).

Figure 2-3. Marsh Lake Dam.

2.2 Hydrology

The hydrologic regime of the Upper Minnesota River Basin has been changed

markedly by conversion of prairie to cropland, extensive drainage of wetlands,
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expansion of the artificial drainage network for agriculture with ditches and subsurface

drains, and by impoundment and river regulation.

2.2.1 Minnesota River Hydrology

The Minnesota River originates at the outlet of Big Stone Lake, flows through the
Highway 75 impoundment and then into Marsh Lake and Lac qui Parle Reservoir,
draining an area of 4050 mi®>. The mean annual flow rate at the gage just downstream of
the Lac qui Parle Dam is 766 cfs. Peak flow of 30,100 cfs occurred on April 14, 2001.
The hydrologic regime of the Minnesota River today is flashy with high discharge during
spring runoff events and summer thunderstorms, and very low flows near zero during

extended summer dry periods and in winter (Figure 2-4).
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Figure 2-4. Minnesota River daily mean discharge 1946 — 2007.

2.2.2 Pomme de Terre River Hydrology

The Pomme de Terre River is a tributary of the Minnesota River. The Pomme de

Terre River originates in western Otter Tail County and flows 106 miles southward
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through the cities of Barrett, Morris and Appleton to its confluence with the Minnesota
River southwest of Appleton in Swift County. Most of the 875 mi” watershed was
formerly prairie, but now row crop agriculture is the predominant land use on 81 percent
of the watershed. Many of the former wetlands and non-contributing areas in the
watershed have been drained. The total length of the stream network is 751 miles of
which 616 miles are intermittent streams and 134.6 miles are perennial streams. There
are a number of small dams in the watershed including a dam on the Pomme de Terre

River in Morris.

Table 2-1. Streams in the Pomme de Terre River watershed (USGS data).

Stream Name Total Stream Total Perennial Total Intermittent
Miles Stream Miles Stream Miles
Artichoke Creek 2.7 0.0 2.7
Dry Wood Creek 10.1 3.2 6.9
Muddy Creek 315 11.1 204
Pelican Creek 12.4 124 0.0
Pomme de Terre River 105.9 105.9 0.0
Total Named Streams 162.6 132.6 30
Total Major Watershed Streams 750.7 134.6 616.1

The annual mean flow rate at Appleton during the 1936 — 2006 period of record
was 134 cfs. The highest flow rate was 8,890 cfs on April 7, 1997, and occurred in part
due to a dam failure at Appleton. Peak flows occur during spring runoff. Groundwater
base flow maintains river discharge at about 100 cfs much of the time. The river flow

occasionally ceases in winter and during extended periods of dry weather.

The lower part of the Pomme de Terre River was diverted into Marsh Lake when

the Marsh Lake Dam was constructed.
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Figure 2-5. Pomme de Terre daily mean discharge at Appleton 1936 — 2007.

2.2.3 Marsh Lake Hydrology

Marsh Lake (Figure 2-2) covers approximately 5000 acres at the project pool
elevation. The minimum project pool elevation, set by the fixed-crest Marsh Lake Dam,
is 937.6 ft. At the average annual water level of 938.3, Marsh Lake covers 6100 acres.
Water levels on Marsh Lake are characterized by rapid rises during spring runoff and

thunderstorm events (Figure 2-6).

Marsh Lake provides flood water storage. The stage on Marsh Lake is
dependent on inflow and outflow from the reservoir. The pool rises when inflow is higher
than outflow. High pool elevations in Lac qui Parle Reservoir can affect stages in Marsh

Lake by reducing the rate of outflow from Marsh Lake Dam.

Marsh Lake provides some flood damage reduction benefit because of the head

loss across the Marsh Lake Dam during high water events. Head losses through the
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Marsh Lake Dam during floods are quite variable but commonly about two feet. Head
losses of 4.7 and 1.2 feet were observed for the large 1997 and 2001 floods
respectively. The variability in head loss between Marsh Lake and Lac qui Parle is due
to the timing and magnitude of discharge from the inflowing rivers (Minnesota River,
Pomme de Terre River and Lac qui Parle River). The pool elevation of Marsh Lake is
always higher than on Lac qui Parle. The floodwater storage in Marsh Lake provides

some flood damage reduction benefits to downstream areas.

Because of the fixed crest Marsh Lake Dam, there is no 'normal pool' elevation.
The pool level is typically around elevation 938.3 feet with a tailwater of around 934.0

feet during normal non-flood conditions.
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Figure 2-6. Marsh Lake stage hydrograph October 1, 1988 to October 1, 2008.
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2.2.4 Lac qui Parle Hydrology

Lac qui Parle reservoir covers approximately 7,700 acres at the conservation
pool elevation of 933.0 ft. As described for Marsh Lake, the stage hydrograph of Lac qui
Parle is flashy, with periods of high water during spring runoff and summer thunderstorm
events (Figure 2-7). The water control plan specifies discharge as necessary starting
March 1 to achieve a drawdown to elevation 933.0 ft by March 15. From March 16
through May 15, discharge inflow and hold pool elevation at 933.0 +/- 0.2 ft or discharge
the minimum flow of 20 cfs whichever is greater. From May 16 through August 31,
discharge inflow to hold the pool at 933.0 ft +/- 0.2 ft. Starting on September 1, raise the
pool to elevation 934.0 ft, and then hold this pool elevation through February.

During non-flood periods, the maximum release from Lac qui Parle Dam is 2500
cfs. During times when inflows are greater, the pool level rises. Maximum fiood control
storage when Lac qui Parle is at 941.1 ft and Marsh Lake is at 941.5 ft is 162,000 acre-

feet.
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2.3 Sediment Loading to Marsh Lake

Loadings of seston (suspended sediment and particulate organic matter) to
Marsh Lake generally increase in conjunction with higher Minnesota River flow. During
high inflow periods, the Minnesota River exhibited higher loading rates of suspended
sediment than the Pomme de Terre River (James and Barko 1995). During the 1991-
1992 June — September period studied by James and Barko (1995), the Minnesota and
the Pomme de Terre Rivers each contributed about 50 percent of the average daily
seston load to Marsh Lake. During the June-September period monitored in 1991, the
Minnesota River contributed 439,200 kg (473 tons) of seston and the Pomme de Terre
River contributed 378,200 kg (306 tons) of seston to Marsh Lake.

Based on suspended sediment monitored on the Chippewa River by the U.S.
Geological Survey (USGS) and adjusted for drainage area, the Pomme de Terre is
estimated to yield 19,161 tons/year, or 8.2 acre-feet of suspended sediment annually.
Under existing conditions, the Pomme de Terre River delivers its entire sediment load to
the Marsh Lake reservoir, where the bed load settles out and forms the delta at the
mouth of the river (Figure 2-8). A dam failure event on the Pomme de Terre River at
Appleton in 1997 mobilized a large volume of sediment, contributing to the delta in
Marsh Lake. Most of the suspended sediment delivered by the Pomme de Terre River
flows from the delta area along Marsh Lake Dam to the overflow spillway, where it enters

the Minnesota River at the upper end of Lac qui Parle.

The Minnesota River delivers little bed load sediment into Marsh Lake because
of the trapping effect of the Highway 75 impoundment upstream. Rates of total (bed load
and suspended) sediment loading and sediment accumulation in Marsh Lake have not

been measured.
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Figure 2-8. Pomme de Terre River delta where it enters Marsh Lake. Looking north from
the Marsh Lake Dam.

2.4 Wind-generated Waves and Sediment Resuspension on Marsh Lake

Marsh Lake is a 7-mile long lake oriented southeast to northwest in a windy area.
Wind fetch is the length of open water in the direction that the wind is blowing. Wind-
driven wave action on Marsh Lake can be powerful, resuspending bottom sediment and
causing shoreline erosion (James and Barko 1995)

James and Barko (1995) found that sediment resuspension was low in Marsh
Lake in 1991 when submersed aquatic vegetation was densely established. In 1992,
vegetation was almost completely absent and sediment was readily resuspended by
wind-driven wave action.

Storm inflows during the summer of 1991 and 1992 caused increases

in the pool elevation and thus the wave length required to resuspend the sediment
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surface. Mean daily wind velocities were generally lower during June through August,
further reducing the potential for sediment resuspension. In contrast, mean daily wind
velocities and sediment resuspension were generally greatest in Marsh Lake during the
late spring (i.e., May and early June) and the autumn (i.e., late August and September) of

both years.

Measurements taken by Barko and James (1995) indicated that high wind
velocities greater than 12 km/hr (7.5 mph) from any direction caused sediment
resuspension in Marsh Lake when it was unvegetated in 1992 (Table 2-2). In 1991
when the lake was vegetated, the critical wind speed for sediment resuspension was 20
km/hr (12.5 mph).

Export of resuspended sediment from Marsh Lake to Lac qui Parle Lake
occurred primarily when winds were blowing from the northwest toward the dam, with
maximums of around 150,000 kg/d (165 T/d). Wind set-up raises water level at the dam,
contributing to discharge of water and sediment over the fixed-crest dam. \While
sediment resuspension occurred relatively frequently in Marsh Lake during 1992 (i.e., 32
percent of the time during the April through July growing season), discharge of
resuspended sediment occurred much less frequently (i.e., 15 percent) in 1991, due to
the role of wind direction and vegetation in regulating sediment resuspension and

discharges (Barko and James 1995).

A wind fetch model (Rhoweder et al. 2008) was applied to Marsh Lake to
simulate wind-driven waves and potential for sediment resuspension (Appendix J) The
wind fetch model incorporates the wind speed and direction data (Figure 2 — 8) and
simulates threshold wind speeds for sediment resuspension for different fetch lengths
and water depths. The wind fetch model simulates the shear force exerted on the lake
bed from rotational wave currents. Sediment is resuspended at relatively low wind
speeds when the wind direction is on the long axis of the lake, either from the northwest

or from the southeast (Figure 2-10).
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Figure 2-9. Wind direction and speed at Montevideo, Minnesota during April through July
1998 — 2007.

Table 2-2. Estimated percent of the Marsh Lake bed disturbed by wave action at various
wind speeds and directions in 1292 when Marsh Lake was unvegetated (from James
and Barko 1995).

Wind Speed Wind Direction
km/h NE SE SW NW
5 22 22 17 17
10 49 67 37 75
15 86 95 81 100
20 100 100 100 100
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Figure 2 — 10. Threshold wind speeds for sediment resuspension in Marsh Lake.
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2.5 Shoreline Erosion on Marsh Lake

Wind-driven wave action has eroded islands and shorelines on Marsh Lake. The
eroding shorelines are mostly in the northern part of the lake where wind fetch is the
greatest and where emergent plants are not present along the shoreline (Figure 2 - 11).
Several islands that were present following impoundment have been eroded away. The
large island used by nesting American pelicans has also been eroded. The rates of

shoreline erosion have not been measured.

On an October 2008 site visit, we examined many of the eroding shoreline areas
(Figures 2-12, 2-13). Marsh Lake has an abundance of large boulders in the lake bed,
a legacy from the Glacial River Warren and the granite outcroppings in the area. Wave

action and ice push has, over time, effectively rip-rapped and stabilized the eroding

shoreline areas. It does not appear that shoreline erosion on Marsh Lake will continue.

Figure 2 - 11. Eroding shorelines on Marsh Lake shown in red. The red dots in the

center are the locations where islands have eroded away.
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Figure 2-12. Eroding shoreline along the north side of Marsh Lake armored by native
boulders. October 9, 2008 photo.

Figure 2-13. Eroding shoreline on an island in Marsh Lake armored by native boulders.
October 9, 2008 photo.
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2.6 Water Quality

The Minnesota River, Marsh Lake and the Pomme de Terre River are usually
turbid with suspended sediment. Secchi disc transparency is typically less than one

foot.

According to accounts of early explorers, when the watersheds of the upper
Minnesota and Pomme de Terre Rivers were mostly covered with prairie, the rivers were
vegetated and ran clear (Waters 1977).

Today, the system receives considerable loading of sediments and the plant
nutrients nitrogen and phosphorus from the intensively row-cropped watershed.
Alteration of the stream drainage network by subsurface drain tiles, ditching and stream
channelization has altered the hydrology of tributaries to the Minnesota River, making
them more flashy and caused sediment to be mobilized from the bed and banks of the

tributaries.

The upper Minnesota River is alkaline, with total alkalinity generally over 250
mg/L. Sulfate concentrations are high, generally over 150 mg/L. These alkaline
conditions are characteristic of prairie water bodies in the region and influence the

species of plants and zooplankton that can grow in Marsh Lake.

The Minnesota River in Marsh Lake and Lac qui Parle are on the Minnesota
Pollution Control Agency's (MPCA) Section 303(d) Clean Water Act list of impaired
waters. The impairment shown on the 20086 list is for mercury, which prompted a fish
consumption advisory for walleye of not more than 1 meal per week for the general
population and not more than 1 meal per week of carp, northern pike, yellow perch and
walleye for women who are or may become pregnant and for children under 15 years of
age (Minnesota Department of Health 2008).

The Pomme de Terre River is on the MPCA's 2006 impaired waters list with
impairments by fecal coliform bacteria, fish IB! (index of biological integrity), mercury and
turbidity.
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The Minnesota Department of Health (2008) has issued fish consumption
advisories for the Minnesota River and the Pomme de Terre River because of mercury
contamination in fish. The current advisory cautions the general population to eat no
more than one meal per week of walleye and not more than 1 meal per week of carp,
northern pike, yellow perch and walleye for women who are or may become pregnant

and for children under 15 years of age.

Dissolved oxygen in the Minnesota River, the Pomme de Terre River and Marsh
Lake is usually higher than the standard of 5 mg/l for protection of aquatic life. In the
winter during ice and snow cover, Marsh Lake becomes hypoxic with low dissolved
oxygen levels. The low winter dissolved oxygen levels are a significant stressor on fish
in Marsh Lake. The Pomme de Terre River may provide dissolved oxygen refugia for
fish in Marsh Lake during winter. Winter fish kills occurred historically in Marsh Lake
prior to impoundment (Moyle 1941). There have not been significant fish kills in Marsh
Lake since one winter in the early 1990’s when large numbers of common carp were
killed (Chris Domeier, DNR Fisheries, Ortonville, MN, personal communication
December 2010).

Chlorophyll a concentration is a measure of active green plant pigment that
indicates the biomass of algae in fresh water. Chlorophyll a is essential to
photosynthesis and is the primary basis for primary production by algae. Primary
production in most lake ecosystems is dominated by planktonic algae. Benthic (attached
to the bottom) algae, submersed and emergent aquatic plants and terrestrial vegetation
also contribute organic matter to lake ecosystems. High concentrations of chlorophyil a
in lake water indicates high planktonic algal biomass and eutrophic conditions. Many
lakes and rivers in the Minnesota River Basin are eutrophic with high concentrations of

chlorophyll a due to phosphorous loading from non-point sources.

The combination of algae, non-living particulate organic matter, dissolved solids
and inorganic suspended sediment reduces light penetration into the water and primary

production by submersed aquatic plants and benthic algae.

James and Barko (1995) reported that algal biomass in Marsh Lake represented
by chlorophyil a concentrations appeared to be affected by high wind velocities during
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both 1991 and 1992. Chiorophyll a concentrations increased substantially (i.e., > 50
ug/L) during high winds in September of both years, coinciding with concomitant
increases in total phosphorus (P) concentrations in the water column. In contrast,
chiorophyll a concentrations were lower, less than 50 ug/L during the calmer summer

months of both years.

Available Corps of Engineers water quality monitoring records for Marsh Lake
documented chlorophyll a concentrations (Figure 2-14) ranging from approximately
0.015to 0.1 mg/l (15 to 100 ug/l) during summer conditions in 2000 through 2003. Most
of the measured chlorophyll a concentrations in Marsh Lake during that time were within
the 25™ to 75" percentile range for lakes in the Western Corn Belt Plains ecoregion
(Berry and German 1999).

Marsh Lake<br ~r*near Louishurg, MN

7

LN T T T
Stationt N1 €19 data w»

Chlorophyll a (mgsL> at all depths
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Jdan Jul Jan Jul Jdan Jul Jdan Jul Jan
2ang 2ama 2881 28a1 2an2 £aag zenz cegs2 cand

Time window selected: Jan @1, 2808 to Dec 21, 26632

Figure 2-14. Chiorophyli a concentrations in Marsh Lake during the summers of 2000
through 2003. U.S. Army Corps of Engineers water quality monitoring data.
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2.7 Historic and Cultural Resources

Previous cultural resources investigations at Marsh Lake include a 1993 survey
of Corps fee title and leased lands at Marsh Lake Dam (Ollendorf and Mooers 1994a), a
1993 survey of one potential bank protection area on the north side of Marsh Lake
(Ollendorf and Mooers 1994b), a 1998 survey of flowage easement lands along the
south side of Marsh Lake between Marsh Lake Dam and the Louisburg Grade Road
(Kolb et al. 1999), and a 1999 survey of Marsh Lake flowage easement lands between
Louisburg Grade Road and Highway 75 Dam (Harrison 2000).

Minnesota Department of Natural Resources (DNR) archeologists conducted
cultural resources surveys of small areas of DNR-administered lands (Marsh Lake Wild
Management Area) surrounding Marsh Lake in 1996 and 2002 to 2008 (Emerson and
Magner 2002:71-73; 2003:33-36; 2004:107-110; 2005:33-35; Magner et al. 2007:94-97;
Magner and Allan 2008:133-138; Skaar 1997).

In 2008, Minnesota Department of Natural Resources archeologists conducted a
Phase | cultural resources survey of areas specifically connected with the proposed
Marsh Lake ecosystem restoration project along the pre-dam Pomme de Terre River
channel both above and below the Marsh Lake dam embankment, at three proposed
cutoff dike locations above the dam embankment; and at six potential lakeshore and
island shoreline reaches where bank protection was proposed (Magner 2008). The
proposed bank protection measures have since been dropped from the ecosystem
restoration project due to natural armoring of the shorelines with rocks and cobbles that

have eroded out of the soils in these areas.

Known cultural resources sites at Marsh Lake include the Marsh Lake Dam itself
(SW-APT-003), as well as two prehistoric archeological sites (21LP33, 21BS67) and one
prehistoric and historic archeological site (21BS35) between Marsh Lake Dam and the
Louisburg Grade Road, and six prehistoric archeological sites (21BS41, 21BS43,
21BS44, 21BS45, 21BS46, 21LP36), one prehistoric and historic archeological site
(21BS47), and two historic archeological sites (21BS42 and Area J Granite Quarry)
between the Louisburg Grade Road and the Highway 75 Dam upstream. Sites 21BS41,
21BS42, 21BS43, 21BS44, 21BS45, and 21BS46 have been determined not eligible to
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the National Register of Historic Places (Minnesota SHPQ letter dated January 16,
2002). Sites 21LP33, 21LP36, 21BS47, 21BS67 and the Area J Granite Quarry need

further testing and research to determine their National Register eligibility.

Marsh Lake Dam (SW-APT-003) was determined individually eligible to the
National Register of Historic Places in 1994 as part of the Lac qui Parle Flood Control
Project, a flood control and water conservation system consisting of the Lac qui Parle
Dam, the Marsh Lake Dam, and the Chippewa River Diversion. The Lac qui Parle
Project was constructed as a Works Progress Administration (WPA) project under the
sponsorship of the State of Minnesota beginning in 1936. It was one of the most
extensive work projects of its kind undertaken by the State and the largest flood control
project at the time of construction. Marsh Lake Dam is eligible for inciusion on the
National Register under Criterion A for its association as a WPA project of the Federal
Relief Programs following the Great Depression of 1929. Marsh Lake Dam consists of
three contributing structures and one contributing object: the 1939 dam and
embankment with a concrete fixed-crest main spillway and a grouted-riprap auxiliary
spiliway, two 1939 concrete stage recorder houses on the downstream side of the
northeast embankment and the upstream side of the southwest embankment, and a rock
with a plaque describing the intentions of the entire Lac qui Parle Fiood Control Project.
Marsh Lake Dam retains its integrity of original location, design, setting, materials,
workmanship, feeling and association. While the Corps has added a metal structure to
the upstream side of the northeast embankment in the 1970s and made emergency
repairs to the grouted riprap overflow spiliway in 1999, these minor repairs do not impact

on the integrity of the structure.

2.8 Natural Resources

2.8.1 Climate

The climate is continental, with cold dry winters and warm wet summers.
Average annual precipitation is 24 to 26 inches with two thirds normally falling in the five
months from May through September. Average annual runoff is estimated at 1-2 inches.
Average monthly temperatures recorded at Madison range from 12.40 F in Jan., to 68.80

Fin July.
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2.8.2 Land Use and Land Cover

Land use in the study area is primarily agricultural use and state-owned wildlife
management area. Land cover within the study area is primarily emergent wetland
vegetation, open water, agricultural cropland, pasture and hay, grassland, woody
wetlands and deciduous forest (Figure 2-15, Table 2-3). The emergent wetland
vegetation is largely single-species stands of reed canary grass (Phalaris arundinacea)
and cattail (Typhus spp.) except in the upper end of Marsh Lake west of the Louisburg
Grade Road.
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Table 2-3. Land use and land cover classes within the Marsh Lake study area.

Acres
5584
475
22
6
82
217
636
1891
4288
1325
12391

Land Use/Land Cover Class
Open Water

Developed, Open Space
Developed, Low Intensity
Developed, Medium Intensity
Barren Land

Deciduous Forest
Grassland/Herbaceous
Pasture/Hay

Cultivated Crops

Woody Wetlands

Emergent Herbaceous Wetlands

2.8.3 Marsh Lake Ecosystem State

Waterfowl Grazers

\

Submersed Plants

Fish Eating Birds

Wind-driven Waves

d Sediment

Figure 2-16. Conceptual model of the Marsh Lake ecosystem.
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Shallow freshwater lakes are complex ecosystems. The ecosystem state of
shallow lakes can shift from vegetated with clearer water and a mixed fish community to
a turbid un-vegetated state dominated by blue-green algae blooms and bottom-feeding
fish (Scheffer, 1998).

Figure 2-16 is an illustrative conceptual model of the Marsh Lake ecosystem. In
a clear-water, vegetated state in the lake (on left in Figure 2-16), submersed aquatic
plants dominate, providing food for migratory waterfowl, sheltering zooplankton and
supporting a diverse fish community. The clearer water conditions and a diverse fish
community support fish eating birds that rely on sight to prey on fish. White pelicans nest
on islands in Marsh Lake where they are protected from predators and they forage

widely for fish.

With increased loading of nutrients (nitrogen, phosphorus; N and P at left in the
conceptual model), excessive algae grows on the leaves of submersed aquatic plants
and limits their growth. Increased nutrient loading also supports planktonic algae
blooms that limit light penetration into the water and further reduce submersed aquatic
plants. As submersed aquatic plants become sparse, they no longer suppress wave
action, allowing wind-generated waves to resuspend bottom sediment, further reducing
light penetration into the water. Common carp thrive in turbid lakes and further reduce
submersed aquatic plants by grazing and resuspending sediment. The turbid ecosystem

state can persist for many years.

Drivers that can shift the ecosystem state back to the clear water vegetated
condition include lower lake levels, reduced sediment loading, reduced nutrient loading,

reduced wind fetch, sediment resuspension, and reduced carp populations.

Further explanation of historic, existing and forecasted future ecosystem

conditions in Marsh Lake are provided in the sections that follow.
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2.8.4 Historic and Recent Conditions in Marsh Lake

Immediately after construction of the Marsh Lake Dam, Marsh Lake had good
habitat with extensive stands of submersed and emergent aquatic vegetation (Moyle

1941), but the aquatic and riparian ecosystems have degraded over the last 68 years.

Today Marsh Lake is a shallow, turbid environment (about 3,000 of 5,000 acres
are less than 3 feet deep). Because the Marsh Lake Dam has a fixed crest and is not
operable, the continuous minimum water surface has disrupted natural flooding and
drying cycles. As aresult, emergent aquatic plants that require exposed mudflat
conditions to germinate from seed have declined in the lake. Reduced stands of
emergent plants have increased the wind fetch. Wind induced wave action and non-
native carp resuspend sediments, biocking sunlight and reducing opportunity for
submersed aquatic plant growth (Figure 2-16). Wave action has eroded the shoreline,

islands and points where emergent plants used to grow.

Aquatic plants and many other life forms in floodplain rivers like the Minnesota
River are adapted to characteristic annual changes in flow and water levels (Junk et al.
1989, Bayley 1995).

2.8.5 Aquatic Vegetation

Aquatic plants are important components of the river ecosystem. Aquatic plants
provide food and habitat for macroinvertebrates, fish and wildlife. They are a major
source of primary production in the river system. Epiphytic algae grow on aquatic
plants, providing another important source of primary production. Aquatic plants provide
food for furbearers and food and habitat for macroinvertebrates, which in turn provide
food for fish and birds. Aquatic plants cycle nutrients between the sediment and the
water. Aquatic plants remove suspended sediment from the water, anchor substrate,
attenuate wave action and reduce sediment resuspension. Aquatic plants remove
nitrogen from the water and promote denitrification (conversion of nitrate and nitrite to
nitrogen gas). Aquatic plants inhibit growth of pianktonic algae, resuiting in clearer water
that favors sight-feeding fishes. Aquatic plants form patches of different habitat types
needed by many fish and wildlife species. Aquatic plants provide a major source of food

for migrating waterfowl. Aquatic plants contribute to the scenic beauty of the river.
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Perennial Emergent Aquatic Plants

Perennial emergent aquatic plants like arrowhead, bulrush, cattail, and rice
cutgrass can grow vegetatively for years from their root systems. Extended periods of
high water, grazing by muskrats and waterfowl, ice and wind-driven wave action reduce
the abundance of perennial emergent aquatic plants over time. In years with low
summer water levels, perennial emergent aquatic plants have opportunity to germinate
from seed in dewatered mud flats. The new plants grow to full size over the course of a
couple growing seasons. Extensive stands of emergent aquatic plants are re-

established and can persist for years.

Prior to impoundment, the Marsh Lake area was a frequently inundated and
dewatered low floodplain with perennial smartweed (Polygonum sp.), reed canary grass
(Phalaris arundinacea) and slough grass (Spartina pectinata). Following impoundment
in 1937, in 1941 the emergent perennial piants around Marsh Lake included river
bulrush (Scirpus fluviatalis), common cattail (Typha /atifolia), narrow-leafed cattail
(Typha angustifolia), wild millet (Echinochloa crusgalli), bur reed (Sparganium
urycarpum), slough grass (Spartina pectinata), softstem bulrush (Scirpus validus), and

giant reed grass (Phragmites australis) (Moyle 1941).

Historic aerial photography was interpreted by the Minnesota DNR to quantify the
extent of emergent aquatic vegetation in Marsh Lake. The 1988-1989 droughts caused
low water levels in Marsh Lake that enabled emergent aquatic plants to germinate in the
dewatered areas of the lake bed. In 1991 there were 1574 acres of emergent aquatic
plants around the periphery of Marsh Lake (Figure 2-17). After a number of years of
stable and higher water levels and the flood year of 1998 when Marsh Lake water levels
were very high, the extent of emergent aquatic plants on Marsh Lake declined to 1032

acres (Figure 2-18).
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Figure 2-17. Emergent aquatic vegetation covering 1571 acres in Marsh Lake in
1991, interpreted from aerial photography by the Minnesota DNR.

Blilas

Figure 2-18. Emergent aquatic vegetation in Marsh Lake covering 1032 acres in
1999, interpreted from aerial photography by the Minnesota DNR.
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Years of maintaining a minimum water level on Marsh Lake has caused
emergent perennial aquatic plants to decline in extent, diversity and abundance. Today,
the perennial emergent plant community is dominated by a narrow band of hybrid cattail
with occasional river buirush with a band of dense reed canary grass on the landward

side around the periphery of the lake.

Submersed Aguatic Plants

Submersed aquatic plants require underwater light to thrive. In years of extended
high water and turbid conditions, the submersed aquatic plants in Marsh Lake are nearly
absent. In rare years with lower spring and summer water levels and little wind-driven
sediment resuspension, more light reaches the bottom and submersed aquatic plants

have the opportunity to grow.

Low summer water levels dewater sand bars and mud flats, oxidizing and
consolidating sediment. Upon reflooding, the consolidated sediment is more resistant to
resuspension by wind-driven wave action. Decomposition of organic matter in dewatered

sediment releases nutrients for plant growth.

Submersed aquatic plants in Marsh Lake have varied markedly in abundance
from one year to another. Following impoundment, Moyle (1941) reported that in 1941,
approximately 10 percent of the area of Marsh Lake had submersed aquatic plants.
Sago pondweed (Stuckenia pectinatus) and coontail (Cerafophyllum demersum) were
the most common species. In 1991, Marsh Lake had near-complete coverage with

sago pondweed, but it was not present in 1992 (James and Barko 1995).

Sago pondweed is the dominant submersed plant (Table 2-4) in Marsh Lake due
primarily to its ability to withstand a wide range of turbidity levels compared to other
submersed macrophytes (Stuckey 1971). Sago pondweed produces tubers that are an
important food source for migrating diving ducks and geese in the fall. Sago pondweed
frequency of occurrence in Marsh Lake can vary markedly. In 2002, 72.2% of the
stations sampled (n=277) recorded sago pondweed whereas in 2007, only 11.5%

(n=165) recorded sago pondweed (Table 2-4).
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When sago pondweed is abundant (e.g. 2002, Fig. 2-19), plant distribution is
throughout the entire lake even in the deepest water zones. In years of limited
abundance (e.g. 2007, Fig. 2-20), plant distribution is restricted to protected bays and
shallow water zones on Marsh Lake. James and Barko (1995) documented the positive
role sago pondweed can have on reducing sediment resuspension by dampening wave

action on Marsh Lake.

Aside from sago pondweed, submersed aquatic plant diversity is extremely low
and other species were limited to a few individual plants found only in the most protected
bays and shallow water zones on Marsh Lake (Table 2-2, Fig. 2-20). The primary
factors limiting overall submersed aquatic plant abundance in Marsh Lake appears to be
high spring and summer water levels, abnormal timing and magnitude of water level
fluctuations, wind-driven wave-induced sediment resuspension limiting underwater light

and grazing by common carp.

A bioenergetics plant growth model (POTAM) for sago pondweed was used to
simulate existing and with-project conditions for submersed aquatic plant growth in
Marsh Lake (Appendix J). Using information on wind speed, wind direction, water
depth, experiments to determine the critical shear stress for Marsh Lake sediment
resuspension, and application of the POTAM plant growth model indicate that current
conditions in Marsh Lake do not allow the persistence of sago pondweed. The

availability of underwater light is the primary limiting factor.
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Table 2-4. Frequency of occurrence of submersed aquatic plants in Marsh Lake, 1962-
2007. MN-DNR Wildlife Lake Habitat and Game Lake Survey Reports.

Species

Frequency of Occurrence %

1962

1968 2002 2004

2007

Sago pondweed

46.0

37.0 72.2 224

11.5

Coontail (Ceratophyllum

demersum)

4.0

1.0 3.6 0.6

1.2

Greater bladderwort

(Utriculania vulgaris)

0.6

Leafy pondweed
(Potamogeton foliosus)

9.0

lllinois pondweed (P.

illinoensis)

2.0

Narrowleaf pondweed (F.

strictifolius)

20

Narrowleaf pondweed group
(P. NL spp.)

0.7

0.6
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2002 Marsh Lake Vegetation Survey
& submersed vegetation
o emergent & submersed veg
A emergent vegetation
£ novegetation found
& notsurveyed
*Marsh Lake Cantour Lines
h: Lake Bathymetry < 2002

Figure 2-19. Distribution of submersed vegetation in Marsh Lake, 2002. Minnesota
DNR survey data.

2007 Marsh Lake Vegelation Sutvey
& submersed vegetation
& emergent vegetation
@ novegetation found
& notsurveyed
" Marsh Lake Contour Lines

Figure 2-20. Distribution of submersed vegetation in Marsh Lake, 2007. Minnesota
DNR survey data.
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Annual Emergent Aquatic Plants

Annual emergent aquatic plants also germinate from seed in mudflats dewatered
during low water periods during the growing season. These plants grow rapidly, provide
food and shelter for wildlife, and then die at the end of the growing season. The
senescent plants provide an abundance of organic matter for zooptankton, which in turn

provide food for small fish.

Prior to impoundment, the frequently inundated low floodplain that became
Marsh Lake supported extensive areas of "rank herbaceous vegetation” of annual
emergent aquatic plants, including smartweed (Polygonum spp.), nut grass (Cyperus
spp.) and sticktight (Bidens spp.) (Moyle 1941). Following impoundment in 1937, Moyle
(1941) reported that because of little fluctuation in water levels, the margin of Marsh

Lake was taken over with mostly perennial emergent aquatic plants.

Today, sparse annual emergent aquatic plants occur around the edges of Marsh
Lake. Their extent and abundance varies with water level fluctuations during the growing

season.

2.8.6 Fish Community

The Minnesota River and its tributaries support a diverse native fish community.
The DNR found 25 fish species during a 2006 survey of Marsh Lake, using gill nets and
trap nets for adult fish, and fine mesh trap nets for young-of-year and smalt fish
(Minnesota DNR 2006).

Common carp are the most abundant fish in Marsh Lake, dominating the
community by both numbers and biomass (Tables 2-5 and 2-6). Common carp were
brought from Europe to the U.S. in 1831 and invaded the Minnesota River by the late
1800s. Carp have fluctuated in abundance between 62 per 24-hour gill net set in 2000
to a low of 3.7 per gill net in 1997. The 2006 catch was 28.5 carp per gill net. These

catch rates for carp are considerably higher than in other similar lakes in Minnesota.
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Table 2-5. Results of DNR 2006 gill net survey on Marsh Lake

Community Community
No. Fish Composition (%) by [Total Weight (Ibs) | Composition (%) by
Fish Species 6 Gill Net Sets Number 6 Gill Net Sets Weight
Bigmouth Buffalo 33 6.8 47 5.1
Black Bullhead 39 8.0 9 1.0
Black Crappie 27 5.5 7 0.8
Brown Bullhead 24 4.9 16 17
Channel Catfish 15 3.1 40 4.3
Common Carp 171 35.0 629 67.9
Freshwater Drum 16 3.3 16 1.7
Northern Pike 30 6.1 30 3.2
Shorthead Redhorse 9 1.8 9 1.0
Walleye 62 12.7 62 8.7
White Bass 38 7.8 38 4.1
White Sucker 19 3.9 19 2.0
Yellow Bulthead 1 0.2 1 0.1
Yellow Perch 4 0.8 4 0.4
Table 2-6. Results of DNR 2006 trap net survey on Marsh Lake.
Community Community
No. Fish Composition {%) by | Total Weight {Ibs) | Composition (%) by
Fish Species 15 Trap Net Sets Number 15 Trap Net Sets Weight

Bigmouth Buffalo 3 0.8 17.8 2.0
Black Bullhead 31 7.8 3.3 0.4
Black Crappie 35 8.8 14.8 1.7
Bluegill 1 0.3 0.1 0.0
Brown Bullhead 8 2.0 6.8 0.8
Channel Catfish 2 0.5 2.2 0.3
Common Carp 96 24.2 619.5 71.9
Comimon Shiner 1 0.3 0.1 0.0
Freshwater Drum 103 28.0 37.8 4.4
Green Sunfish 1 0.3 0.1 0.0
Northern Pike 22 5.6 80.6 9.3
Orangespotted Sunfish 1 0.3 0.1 0.0
Quillback 1 0.3 0.4 0.0
Shorthead Redhorse 14 3.5 29.2 3.4
Walleye 20 5.1 18.3 2.1
White Bass 43 10.9 20.4 2.4
White Sucker 3 0.8 6.1 0.7
Yellow Bullhead 8 2.0 3.3 0.4
Yellow Perch 3 0.8 1.7 0.2

Northern pike are moderately abundant, similar to other shallow iakes in

Minnesota. Some natural reproduction of northern pike in Marsh Lake was evident with

young-of-year in the fine mesh trap samples. Northern pike spawn in the upstream end

of Marsh Lake, in the extensive areas of emergent aquatic piants above the Louisburg

Grade Road.
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One and two-year-old walleye constituted most of the walleye catch. Previous
stocking studies using oxytetracycline tracer indicated that downstream migration of
walleyes stocked in Big Stone Lake contribute substantially (50 percent of the 2006 year

class) to the walleye population in Marsh Lake. Other game fish are low in abundance.
Yellow perch grow fast in Marsh Lake, reaching quality size for the sport fishery
(10 to 11 inches long) in three years. They have been historically abundant in Marsh

Lake but were not in 2006.

Habitat Connectivity and Fish Migrations

Lac qui Parle provides good habitat for native walleyes, northern pike, white bass
and white suckers but the Marsh Lake Dam prevents their access to prime spawning
areas in the Pomme de Terre River (walleyes, white bass, white suckers) and in the
upper end of Marsh Lake (northern pike) (Figure 2-21). The dam also prevents the
transport of native mussel glochidia (small larval stage mussels that temporarily
parasitize fish by attaching to their gills) from Lac qui Parle to the Pomme de Terre
River.

Pomime-de Te‘rregw3 River

Walleye, White

Bass, Sucker

Spawning Habit : .

Upstream Fish
Passage Blocked by
ailarsh Lake Dam

Lac qui Parle Dam

Minnesota River

Northern Pike
Spawning Habitat

Marsh Lake Dam

Figure 2-21. Conceptual model of blocked fish migration routes from Lac qui Parle into
Marsh Lake and the Pomme de Terre River.
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Fish persist in Marsh Lake despite hypoxic (low dissolved oxygen concentration
< 5 mg/l) conditions in winter and high turbidity and high water temperatures in summer.
in winters with little or no inflow from the Minnesota River and with ice and snow cover
preventing photosynthesis by algae, inflowing Pomme de Terre River water may provide
oxygen refugia for carp. Winterkill of fish historically occurred in Marsh Lake (Moyle
1941). Winter dissolved oxygen monitoring by the DNR has found periods of hypoxia,
but the last winter fish kill in Marsh Lake occurred in the early 1990s when dead carp
were found (Chris Dohmeier, DNR Fisheries, Ortonville MN, personal communication,
December 2010). The winter aquatic habitat conditions created by the diversion of the
Pomme de Terre River into Marsh Lake favors non-native carp over native northern pike.

Northern pike are more tolerant of hypoxic conditions than are carp.

2.8.7 Macroinvertebrates

The benthic macroinvertebrate community in Marsh Lake in 1990 was dominated
by chironomid and ceratopogonid midge larvae with some mayflies, caddisflies and
dragonflies (Montz 1990). Fingernail mussels (Sphaeriidae) are an important food for
fish and waterfowl. They were not present in Marsh Lake in 1990. A 1989 survey of the
Minnesota River Basin (Zischke et al. 1990) found that the macroinvertebrate community
in the Minnesota River downstream of Lac qui Parle dam was dominated by amphipods.

Very few insects were present.

The Pomme de Terre River supports a diverse macroinvertebrate community.
invertebrates were collected by the Minnesota DNR from the Pomme de Terre River
over the period of June 25-July 1, 1991 using a kick-net. Samples were not quantified,
but invertebrates were identified and presence noted. Fingernail clams (order
Pelecypoda) were found at all stations and were the only invertebrates found at Station
6, located 32.8 miles from the mouth. In contrast, sampling of stations 2 and 7 found the
presence of six different insect orders. Insect larvae were most abundant in areas with
coarser substrates such as gravel or rubble. Additional species collected from the river
outside of specific sampling stations included a snail from the genus Ferrissia, the leech
Placobdella parasitcia, and a stonefly from the family Pteronarcidae. The most

abundant insect larvae were mayflies (order Ephemeroptera.)

66| FPage Final Report



70

2.8.8 Mussels

The Minnesota DNR conducted mussel surveys of Marsh Lake and the Pomme
de Terre River in 2007 and 2010. A detailed report of the DNR mussel surveys is
provided in Appendix Q. Only one live mussel was found in Marsh Lake, a pink

heelsplitter (Potamilus alatus), a species adapted to living in soft substrate.

A diverse and abundant mussel community was found in the lower Pomme de
Terre River. The river mussel community there is dominated by threeridge (Amblema
plicata). The survey results suggest the river has a regionally significant assemblage of
freshwater mussels as compared to the Minnesota River Basin as a whole. Abundance
of mussels in the Pomme de Terre River, in terms of qualitative search catch per unit
effort (CPUE, mussels/hour), was substantially higher than in the Minnesota River main
stem or elsewhere in the entire Minnesota River Basin. The Pomme de Terre River also
has regionally significant populations of elktoe (Alasmidonta marginata - MN
Threatened), black sandshell (Ligumia recta - MN Special Concern) (Figure 2-22), three
ridge (Amblema plicata), and Wabash pigtoe (Fusconaia flava), as these are the largest
populations of these species in the entire Minnesota River system, based on statewide
mussel survey data collected to date. The highest densities of mussels were found at
stations in the diverted reach of the lower Pomme de Terre River just upstream of Marsh
Lake.

No invasive zebra mussels (Dreissena polymorpha) have been found the project

area.

Final Report 67|Fage



71

Figure 2-22. State-listed mussels from the lower Pomme de Terre River, August 2007.
Minnesota DNR photo.

68| Page Final Report



72

] (oeay UOISIBAI] JO Weelsdn

| yoesy UoISIsAIQ

]

19AR] 2119 8p oWWo 189m0

abed|e9 Hoday feulq
L9 jda4d 7’09 | €8 89il 102¢ ¥'G9¢e L0 (ausessnuw) 3ndo Bay
3 3 } | } } 3 £ pajdwes sajs Jo laquiny
0l 00l 743 8] 262 1E€ 609 3 SjossnNW Al Jaquinu {ejo |
4 [ 0} [ [54 1y £5 payisseoun ELEET BjeOUN) BIOUNI |
2 3 { 9 ] } JELEETS] snjeinpun smydons
} Jeajsidew einipenb ejrupend
l L Z 19}e0}) JueiD sipuelb uopouebhd
6 / 9 ¥ ¥ B I 1apydsieay yuid snjefe snjejo
el S 5 Q7 b 3 jIsyspues yorlq eyaa4 equnbyy
3 4 8 Z S [ g liaysieded ajibel) sy)ibey espoyday
} G | 4 4 9 14 Jspidsiaay apum pjeueduioo euobiuisey
3 Sl A og £ 5 ©onw ey eapionbyys sisduie]
€ V4 214 9. il 6 6E yoogiexood ueid winjpsea sysdue]
L 4 L L vl Y4 a0i51d yseqepp eARY BIRUOOSNH
3 14 A o £9 €51 19F paijissejoun afpusaiyy gjeoyd ewsjquiy
Z Z pauajealy) aoP|o ejeuibiew eyuopiuisely
|aeoe lseiz lgele lreoe fevoe [ Ey%4 %4 | odelysiely  snjels bunsi] N auweN Uowwod seioads

"elep YN( BIOSsUUIp ‘ASAINS J00Z 1SnBny Ue BULINp JOAIY 8418 ] 8P SWWOod JamoT 8} pue ayeT UsJe Ul punoj siesshiy /-Z ajdel



73

2.8.9 Wildlife

The Marsh Lake project area lies within the 32,990-acre Lac qui Parle Wildlife
Management Area, managed by the Minnesota DNR. The adjacent 11,521-acre Big Stone
National Wildlife Refuge is upstream and is managed by the U.S. Fish and Wildiife Service. The
Nature Conservancy owns two preserves adjacent to the Lac qui Parle Wildlife Management
Area totaling 2,436 acres. Together these three natural areas provide over 46,000 acres of
protected wildlife habitats in the upper Minnesota River valley.

The habitat is a diverse mixture of shaliow lakes, prairie potholes, cattail marshes, native
prairie grasslands - some of the largest remaining in west-central Minnesota —~ restored
grasslands, old field habitats, floodplain forests, rock outcrops, and cropiand. This habitat

diversity supports a rich assemblage of animal species.

Birds

The Audubon Society has recognized the Lac qui Parle — Marsh Lake — Bigstone Refuge
area as an Important Bird Area of national significance. The upper Minnesota River valley is
located in one of the most heavily traveled duck migration corridors in the United States
(Bellrose 1976). Most migrants originate from Alberta, Manitoba, North Dakota, and Minnesota,
but others come from subarctic and arctic-nesting grounds in western Canada and Alaska.

Waterfowl (Geese) — the Lac qui Parle Wildlife Management Area has the largest
concentration of migrating Canada geese in the state. In November, as many as 120,000 to
150,000 Canada geese use the State Game Refuge at one time, accounting for over 800,000
goose-use days (September — December; MN-DNR, unpublished data). Canada goose use of
Marsh Lake peaks at around 5,000 to 10,000 during this time period. Approximately 65% of
these geese are from the Eastern Prairie Population, which nests near the southwestern shore
of Hudson Bay and traditionally wintered on or near Swan Lake National Wildlife Refuge in
Missouri. The Canada geese are accompanied by smalier flocks of snow, cackling, and white-

fronted geese. Ross’s geese are uncommon visitors.

Waterfowl (Ducks) — Blue-winged teal, mailard, and wood duck are the most abundant
breeding ducks. The ruddy duck is the most common nesting diving duck, but secure nests

sites are limited due to fluctuating water levels. Blue-winged teal, green-winged teal, mallard,
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and wood duck are the most common puddle ducks early in the fall migration. American

wigeon, gadwall, northern shoveler, and pintail are common but tend to be less abundant.

Mallard numbers build as the fall progresses reaching a peak in mid-November while
other puddie duck numbers decline. Counts of peak mallard numbers normally range between
40,000 to 80,000+ between the Lac qui Parle Wildlife Management Area and Big Stone National
Wildlife Refuge. This large concentration of migratory waterfowl! lasts for a week or two and is
not related to food resources within the Big Stone National Wildlife Refuge, Marsh or Lac qui
Parle Lakes, but is due to the security from predators that these large water bodies provide.
The large flocks of migratory waterfowl feed on waste grain in surrounding agricultural fields and
roost at night on the lakes. This fact is further borne out by weekly waterfowl surveys on Marsh
Lake held in October 2006 and 2007, which documented mailiard and teal numbers averaging
<500 birds each. However, on an adjacent moist-soil unit with abundant native aquatic plant
food resources, puddle ducks numbered in the thousands (David Trauba, personal

communication).

Diving duck-use, primarily ring-necked duck, redhead, and lesser scaup, is very low on
Marsh and Lac qui Parle Lakes. it is well documented that heavy diving duck-use is related to
the amount of aquatic food resources available. Marsh Lake in its present form, with its turbid
waters and correspondingly low plant diversity and abundance, is not attractive diving duck
habitat.

Shorebirds — Thousands of shorebirds migrate through the Marsh Lake area in the
spring and late summer. The Big Stone National Wildlife Refuge with its managed pools is a
focal point and in 2004 over 100,000 individual shorebirds were counted within the boundaries
of the Lac qui Parle — Big Stone Important Bird Area. Marsh Lake with its stable water regime

receives limited shorebird use.
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Colonial Waterbirds — Marsh Lake contains the largest breeding colony of American
pelicans in North America. in 2008, waterbirds nested on 5 islands and one peninsula in Marsh
Lake. The following numbers were estimated from aerial photography (DiMatteo and

Wollenberg, unpublished data):

American pelicans: 19,396 breeding pairs
Double-crested cormorant: 1,550 breeding pairs
Ring-billed gulls: 4,083 breeding pairs

Great egret: 212 breeding pairs

Forster’s terns, black crowned night herons, great blue herons, and occasionally cattle

egrets are aiso associated with these nesting islands.

Bird Species Diversity -~ Over 250 species of birds are recorded on an annual basis

within the upper Minnesota River valley. Grassland birds associated with our native prairie
tracts include: northern harrier, short-eared owl, greater prairie chicken (restoration), sharp-
tailed grouse, upland sandpiper, marbled godwit, eastern kingbird, clay-colored sparrow,
savannah sparrow, Henslow's sparrow, Le Conte’s sparrow, bobolink, western meadowlark,
loggerhead shrike, Brewer’s blackbird, and the exotic ring-necked pheasant. Neotropical
songbirds such as warblers and vireos use the floodplain forests. American bitterns, sora, red-
winged and yellow-headed blackbirds are found along the cattail zone on Marsh Lake; western
grebes previously nested on Marsh Lake but have been absent in recent years. As many as 50
bald eagles use the area during the spring and fall migration and 5-8 pairs nest here. Golden

eagles are uncommon.

Mammais

Fifty-two mammal species are known to or probably occur within the upper Minnesota
River valley. Mule deer, pronghorn antelope, and etk are rare visitors today but were present
prior to European settlement. Sightings of moose, which are mostly transient animals, occur
almost every year. The large herds of bison are gone.

White-tailed deer, eastern cottontail, white-tailed jackrabbit, gray and fox squirrels are
common and hunted during authorized seasons. Beaver, muskrat, mink, raccoon, short and
longtail weasels, badger, striped skunk, red fox, coyote, and opossum are common furbearers;

river otters were successfully reintroduced and are now common.
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Because small mammals are inconspicuous, their distribution and abundance is difficult
to assess. The most common small mammals include: white-footed mouse, deer mouse, short-
tailed shrew, meadow jumping mouse, meadow vole, prairie vole, masked shrew, and

redbacked vole.

Reptiles and Amphibians

Rocky outcropping and other dry areas provide habitat for reptiles, while in the wetlands
a variety of amphibians can be found. The following is a list of reptiles and amphibians that may
be observed in the upper Minnesota River valley spring through fali:

Spiny soft-shell turtle Fox snake

Snapping turtle Mudpuppy

Western painted turtle Eastern tiger salamander
Prairie Skink American toad
Red-bellied snake Great Plains toad
Red-sided garter snake Canadian toad

Plains garter snake Cope’s gray tree frog

Bull snake Northern leopard frog
Western hog-nosed snake Western chorus frog

Butterflies and insects

Several rare butterfly species are known to be inhabitants of our native prairie plant
communities that still exist in the upper Minnesota River valley. These species include: Dakota
skipper, poweshiek skipper, arogos skipper, pawnee skipper, and the regal fritiliary, one of the
state’s showiest butterflies. One record exists of the ottoe skipper in Big Stone County.

There is much less information about moths than about butterflies, but there are also
prairie-restricted moths, perhaps a large number. Examples are the under wing moths Cafocala
abbreviatella and C. whitneyi, and the small Noctuid schinia lucens. All of these feed on
leadplant as larvae. Other important orders that are known to contribute elsewhere to a
distinctive prairie fauna are beetles (Coleoptera) and the leafhoppers (Homoptera). The
grasshoppers and crickets (Orthoptera) may also have a few highly restricted representatives in

prairie remnants.
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Open sedge meadow wetlands that have not suffered much disturbance also support
some restricted butterflies (and probably members of other orders) such as the mulberry wing,
the broad-winged skipper, and the dion skipper. However, there are no records from the

vicinity.

Aquatic habitats are prominent features of the upper Minnesota River valley. Major
aquatic insect orders should be well represented, including stoneflies (Plecotpera), mayflies
(Ephemeroptera), caddisflies (Trichoptera), and dragonflies (Odonata). Other orders that
contribute significantly to the aquatic and shoreline fauna are beetles, flies (Diptera), and true
bugs (Hemiptera). The highly disturbed character of aquatic habitats probably means that there
are no rare or narrow habitat specialists present. There are several small calcareous seepage

fens present in the river valley that might harbor some rare specialists.

2.8.10 Endangered and Threatened Species

No Federally-listed threatened or endangered species occur in the Marsh Lake project
area. Bald eagles nest and feed in the area. They are no longer listed as a Federal endangered

species, but they are still protected.

The bald eagle is a state-listed threatened species. The Dakota skipper is a rare prairie
butterfly that is a candidate for state listing that occurs in the project area. The Pomme de Terre
River has regionally significant popuiations of elktoe mussels (Alasmidonta marginata - MN
Threatened) and black sandshell (Ligumia recta - MN Special Concern).

2.8.11 Contaminants, Hazardous, Toxic and Radioactive Waste

A Phase 1 HTRW Assessment has been conducted in areas potentially affected by
construction of a project. The Phase 1 HTRW is a stand-alone document included in Appendix
F. No known issues related to HTRW are present at the site.

2.9 Social and Economic Conditions

2.9.1 Land Use

Big Stone County covers approximately 528 square miles (338,281 acres). According to
the Minnesota database of land use statistics (January 2000), Big Stone County’s largest single
land use category is cultivated land with 74.6 percent of the total, followed by
hay/pasture/grassiand at 11.6 percent. Lac qui Parle County covers approximately 778 square
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miles (498,324 acres). Lac qui Parle County’s largest single land use category was aiso
cultivated land with 82.5 percent of the total, followed by hay/pasture/grassiand at 9.9 percent.
Swift County covers approximately 752 square miles (481,439 acres). Swift County’s largest
single land use category was also cuitivated land with 83.4 percent of the total, followed by
hay/pasture/grassiand at 8.7 percent. Table 2-8 provides total land use and cover statistics by

county.

Table 2 - 8. Land use and cover statistics by County

Land use/cover categories  Big Stone Lac qui Parle Swift

Urban and rural development 1.4% 1.7% 1.6%
Cultivated land 74.6 82.5 83.4
Hay/pasture/grassiand 11.6 9.9 8.7
Brush fand 0.2 0.2 0.3
Forested 2.7 27 2.8
Water 5.7 1.7 14
Bog/marsh/fen 3.7 1.3 1.7
Mining 0.1 0.1 0.1

Source: Minnesota Land Management information Center — Database
of land use statistics, January 2000

2.9.2 Transportation

Major highways in Big Stone County include U.S. Highway 12, which goes east-west
through the County connecting Ortonville to Minneapolis/St. Paul located 175 miles to the east,
and U.S. Highway 75 which goes north-south through the County connecting Ortonville to
Fargo/Moorhead located 110 miles to the north. Major highways in Lac qui Parle County include
U.S. Highway 212, which goes east-west through the County, and U.S. Highway 75 which goes
north-south through the County connecting Madison to Fargo/Moorhead located approximately
137 miles to the north. Major highways in Swift County include U.S. Highway 12, which goes
primarily east-west through the County connecting Benson to Minneapolis/St. Paul located 110
miles to the east, and U.S. Highway 59 which goes north-south through the County.

There are two active rail lines in Big Stone County. Burlington Northern/Santa Fe
(BNSF) operates a class two raii line that runs along the northern edge of the County, along the
northern side of State Highway 28 through the communities of Johnson, Gracevilie, Barry and
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Beardsley. The other rail line in Big Stone County is operated by Twin Cities & Western Railroad
Co. (TC&W). The TC&W line is a class three line that runs parallel to State Highway 7 on the
southern edge of the County to Ortonville. It runs through the communities of Correli, Odessa,
and Ortonville. Madison, the county seat for Lac qui Parle County, is served weekly by BNSF. it
is 38 miles to the main line. There are two active rail lines in Swift County, the BNSF and
TC&W. The BNSF runs through the communities of Benson, Clontarf, Danvers, DeGraff,
Holloway, Kerkoven, and Murdock. The city of Appleton is served by the TC&W.

Big Stone County has one airport located in Ortonville. it has a 3,418 foot-long lighted
and paved runway. Lac Qui Parle County has airports located in Madison and Dawson. The
airport in Madison has a 3,300 foot-long lighted and paved runway. The Dawson airport closed
on QOctober 30, 1990. Swift County has airports located in Appleton, Benson, and Murdock. The
airport in Appleton has a 3,500 foot-long paved runway. The airport in Benson has a 4,000 foot-
long paved runway. The airport in Murdock has a 3,415 foot-iong turf runway and is closed in

the winter.

2.9.3 Regional Economy

The top industries in Minnesota are tourism, agriculture, computers and services,
healthcare and medical equipment, forest and forestry products and printing and publishing
(www.state.mn.us). Within the study are, livestock and crop farming are the mainstays of the
local economy (www.appletonmn.com). Table 2-9 represents the major non-agricultural

industries in the area.
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Number
Table2-9 Employment By Industry-Swift County of employed
Government 1,009
Trade, Transportation and Utilities 782
Manufacturing 623
Professional and Business Services 400
Education and Health Services 303
Leisure and Hospitality 204
Financial Activities 163
Other Services 111
Information 38

Source (www.appletonmn.com) - 2008 data

2.9.4 Employment

Big Stone County’s labor force totaled 2,859 in March 2005, with an unemployment rate
of 8.6 percent, compared to 5.0 percent (unadjusted) for the State of Minnesota and 5.4 percent
(unadjusted) for the United States. Lac qui Parle County’s labor force totaled 4,273 in March
2005, with an unempioyment rate of 5.1 percent. Swift County’s labor force totaled 5,525 in
March 2005, with an unemployment rate of 6.1 percent

2.9.5 Income

Median household income is the mid-point at which one halif of the households earn
more and one half earn less. According to information from the U.S. Census Bureau, the 1999
median household money income for Big Stone County was $30,721, for Lac qui Parie County it
was $32,626, and for Swift County it was $34,820. This compares to $47,111 for the State of
Minnesota and $41,994 for the United States.

Per capita income represents total income divided by the population to derive a per
person income estimate. According to 2000 census figures, per capita income (1999 dollars) for
Big Stone County was $15,708, for Lac qui Parle County it was $17,399, and for Swift County it
was $16,360. This compares to $23,198 for the State of Minnesota and $21,587 for the United
States.
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Families and persons are classified as below poverty level if their total family or

unrelated individual income was less than the poverty threshold specified for the applicable

family size, age of householder, and number of children under 18 present. The Census Bureau

uses the Federal government’s official poverty definition. For example, the poverty threshold in

1999 for a family of four with two children less than 18 years of age was $16,895.

According to 2000 census figures, in Big Stone County, 12.0 percent of the population

was below the poverty level, for Lac qui Parle County it was 8.5 percent, and for Swift County it

was 8.4 percent. This compares to the state average of 7.9 and the national average of 12.4

percent.

2.9.6 Demography

Table 2-10 describes the population of the study area.

Table 2-10 Demographics of Study Area Study Area  U.S.

Total population 35,979 304,059,724
White persons, percent, 2008 (a) 95.19% 79.80%
Biack persons, percent, 2008 (a) 1.34% 12.80%
American Indian and Alaska Native persons, percent, 2008 (a) 0.85% 1.00%
Asian persons, percent, 2008 (a) 0.83% 4.50%
Native Hawaiian and Other Pacific Islander, percent, 2008 (a) 0.61% 0.20%
Persons reporting two or more races, percent, 2008 1.25% 1.70%
Persons of Hispanic or Latino origin, percent, 2008 (b) 3.01% 15.40%
White persons not Hispanic, percent, 2008 92.43% 65.60%
Female persons, percent, 2008 48.37% 50.70%

Source - US Census Bureau State and County Quick Facts 2008

Popuiation totals for the study area are presented in table 2-11.

Table 2-11 Study Area Population

Swift Lac Qui Parle  Big Stone Chippewa Study Area Total
2000 11956 8067 5820 13088 38931
2008 11035 7165 5365 12414 35979
% Change  -7.70% -11.18% -7.82% -5.15% -7.58%

Source - US Census Bureau State and County Quick Facts 2008, Census 2000

It is estimated that the four-county area lost between .1% and 9.9% of its population from 1990 to

2000 (US census- Population Change and Distribution).
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2.9.7 Education

Among persons 25 years and over, 79.0 percent of Big Stone County’s population has
achieved high school or higher educational attainment, for Lac qui Parle County it was 80.8
percent, and for Swift County it was 80.4 percent. This compares to 87.9 percent for the State of
Minnesota, and 80.4 percent for the United States (U.S. Census Bureau 2000).

Of Big Stone County’s population, approximately 11.4 percent of the adults 25 years and
over possess bachelor’s degrees or higher, for Lac qui Parle County it was 13.0 percent, and for
Swift County it was 14.0 percent. This compares with 27.4 percent for the State of Minnesota
and 24.4 percent for the United States (U.S. Census Bureau 2000).

While there is no institution of post-secondary education in Big Stone, Lac qui Parle, or
Swift Counties, Minnesota West Community and Technical College is located 26 miles away
from Madison in Canby, Minnesota. Ridgewater Community and Technical College is located 30
miles away from Benson with facilities in Hutchinson and Wilimar, Minnesota. The University of
Minnesota, Morris is an undergraduate liberal arts campus of the University of Minnesota and is
located 25 miles away from Benson and 50 miles from Ortonville.

2.9.8 Housing

According to 2000 census figures, there are a total of 3,171 housing units in Big Stone
County. There were 2,022 owner-occupied (63.8 percent), 355 renter-occupied (11.2 percent),
and 794 (25.0 percent) vacant housing units. The vacancy rate for single-family housing units
was 5.3% and 20.4% for rental housing units. The median value of owner-occupied housing
units is $41,900. Median rent totaled $231 and the median mortgage is $580.

According to 2000 census figures, there are a total of 3,774 housing units in Lac qui
Parle County. There were 2,683 owner-occupied (71.1 percent), 633 renter-occupied (16.8
percent), and 458 (12.1 percent) vacant housing units. The vacancy rate for single-family
housing units was 3.6% and 9.7% for rental housing units. The median value of owner-occupied

housing units is $43,100. Median rent totaled $348 and the median mortgage is $572.

According to 2000 census figures, there are a total of 4,821 housing units in Swift
County. There were 3,353 owner-occupied (69.6 percent), 1,000 renter-occupied (20.7 percent),
and 468 (9.7 percent) vacant housing units. The vacancy rate for single-family housing units

Final Report 79|Page



83

was 2.6% and 13.1% for rental housing units. The median value of owner-occupied housing
units is $58,200. Median rent totaled $362 and the median mortgage is $632.

2.9.9 Recreation

The Minnesota River corridor is rich in
history, culture, natural and scenic beauty offering
exceptional recreational opportunities for outdoor
enthusiasts of all ages. The Marsh Lake project area
supports a variety of recreational activities including
canoeing, kayaking, fishing, hunting, wildlife viewing,
boating, bicycling and cross-country skiing.

Improving the area around Marsh Lake
improves the recreational connectivity of the upper
portion of the Minnesota River corridor—from Big
Stone Lake near Ortonville to Marsh Lake to Lac qui
Parle Reservoir near Montevideo. This corridor is
approximately 47 miles long and includes Lac qui
Parle, Swift, Big Stone, and Chippewa Counties with
an approximate combined population of 35,979 (US

Census Bureau, 2008 estimates).

There are 12 municipalities in the project region of which the cities of Ortonville and
Appleton are the largest, about 5,000 people. Tourism dollars provide an important contribution
to the local economy but regional recreation opportunities also help to sustain a high quality of
life to residents in the area.
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*2006 National
Survey of
Fishing, Hunting
and Wildlife
Associated
Recreation —
Minnesota. U.S.
Fish & Wildlife

Service

Fishing

Most angling on Marsh Lake occurs through the ice in winter and in the spring. Anglers
primarily fish for walleye and northern pike. Winter creel surveys were conducted by the
Minnesota DNR in 2002 and 2004. Anglers and spear-fishermen (for northern pike) spent an
estimated 2112 hours in the winter of 2002 to catch 531 fish of which most were yellow perch
and walleye and 22 were northern pike. During the winter of 2004, anglers spent an estimated
1681 hours to catch 229 walleye and yellow perch. No northern pike were observed caught.

Lac qui Parle supports a popular sport fishery, primarily for waileyes and northern pike.

Angler effort has varied over the years, mostly due to weather, lake level and fish abundance
(Table 2-12).
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Table 2-12. Lac qui Parle Sport Fishing (Minnesota DNR data).

Open water angler hours  ice angier hours  Number of fish harvested Pounds of fish harvested Non-fishing recreation

Date {one SE} {one SEY° {one SE} (two SE} hours (one SE)"
May 13-Oct. 24, 1989 100,734 (7,863)° 21,302 (1,060)° 31,617 (1,822) 2,932
Dec. 9, 1989-Feb 15, 1990 165 (74)° 38,814 2,226 5872
May 14-Oct. 31, 1984 75,286 (16,543)" 18,016 {7,059)" 25,649
Dec. 1, 1994-Feb, 19, 1895 73,618 {17,356)" 16,706 (6,752)° 23,621
May 13-Oct. 31, 1995 81,787 (8,684) 32,449 (4,157) 40,819 58 (35)
Dec. 1, 1995-Feb. 18, 1996 40,054 (6,962} 3,813 (948} 5,210
May 12-Oct. 31, 2001 59,871 (5,999) 9,070 (1,062} 18,025 4,951 (399)
Dec. 1, 2001-Feb. 17, 2002 28,493 (3,391} 1,951 (319) 3,551
May 10-Oct. 31, 2003 56,565 (5,615) 6,577 {717) 11,026 1,742 (332)
Dec. 1, 2003-Feb. 15, 2004 30,872 (5,385} 2,451 (691} 4,471

*Measure of variabifity was calculated as two standard errors.
bNonAﬂshmg recreation activities consisted of swimming, water-skiing, canceing, pleasure boating, sailing, jet skiing, and waterfow! hurting.
“lce fishing estimates include spearers.

Hunting
Minnesota wildlife management areas are used for public hunting, trapping, fishing,

wildiife viewing and other activities compatible with wildlife and fish management. Hunting has
always accounted for the largest share of public use on the Lac qui Parle Wildlife Management
Area, but the area is also used for fishing, wildlife viewing, cooperative farming, cooperative

grazing and haying, rough fish harvest and environmental education.

The Lac qui Parle area is considered a “major destination point” for wildlife related
activities due to the area’s large public land-base and proximity to the Twin Cities metropolitan
area. Beyond Canada goose hunting, the economic impact of wildlife related recreation has not

been measured for the Lac qui Parle Wildlife Management Area specifically.

The U.S. Fish and Wildlife Service (2005) estimated Waterfow! Production Areas in
Minnesota generated $19.8 million in spending by all visitors in 2004. The Morris Wetland
Management District, which includes counties in the Upper Minnesota River Valley, generated
the most spending by waterfowl hunters in the state at $8.7 million. in 2001, Minnesota ranked
first in the nation for the number of waterfowl hunters, generating an economic impact of $132.5
million for the state of Minnesota (Henderson 2005). In 20086, 87.5 million U.S. residents 16
years old and oider participated in wildlife-related recreation. During that year, 30.0 million
people fished, 12.5 million hunted, and 71.1 million participated in wildlife viewing spending an
estimated $122.3 billion on their activities (U.S. Department of Interior 20086).

Hunters pursue various wildlife species at Lac qui Parle. Foremost are Canada geese,
waterfowl, deer, and pheasants. The pursuit of rabbits, squirrels, turkeys, and furbearers aiso

provides important recreational opportunity.
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Visitor-use records spanning an entire hunting season do not exist, except for Canada
goose hunters. The visitor information for ducks and pheasants is for opening day only on the
Lac qui Parle Wiidlife Management Area. Deer hunting estimates are taken from MN-DNR 2006
Deer Harvest Report.

Canada Goose Hunting - The Lac qui Parie Wildlife Management Area lies within
Minnesota's West Central Goose Zone. For a five-year period (1990-1994) all goose hunters in
the West Central Goose Zone were required to purchase a permit before hunting. A
postseason survey of randomly selected permit holders was then conducted to determine
Canada goose harvest, hunter activity, and success. |n addition, hunters using state biinds at
the Lac qui Parle Refuge are required to register in person to use a blind, and report their
success at the completion of their hunt. Based on the West Central Goose Zone survey in
1994, it was determined that 11,121 persons spent a total of 60,581 hunter-use days pursuing
Canada geese. The state blinds accounted for 4,271 hunters-use days — an average of 142
hunters/day. Of the state blind hunters, 603 were under 18 years of age. Most hunters (39.1%)
were from the southern portion of Minnesota, with 22.5% from the Twin Cities and 10.7% from
the West Central Goose Zone.

The total economic value of the goose hunt was estimated at $2.2 miillion in 1985 with
over half the goose hunter expenditures ($1.2 million) being made in the local area (Hiller &
Kelly 1987). Private land hunters paid nearly $410,000 to property owners for hunting privileges
that same year. Itis important to note that the above figures are based on an estimate of 5,446
hunters or 30,546 goose-hunting days in the Lac qui Parle Zone. From the 1990-94 West
Central Goose Zone permit, it was determined that 7,500-10,600 hunters spend 30,500-43,200
goose-hunting days in the Lac qui Parle Goose Zone. Based on permit data, it appears the
1987 report, although the numbers are substantial, underestimated the economic impact of the

goose hunt.

Duck Hunting - Marsh Lake is the focal point for duck hunting, especially the western
haif (motorized zone). From 1997-20086, the opening day car count has averaged 183 vehicles
or an estimated 371 hunters. The peak opening day car count occurred in 1998 with 262
vehicles for an estimated 547 hunters. Hunting pressure remains heavy on the weekends
throughout the waterfow! season, but is light to moderate during the week. Eighty percent of the

opening day duck hunters were from the Twin Cities metropolitan area. ‘
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Pheasant Hunting - From 1998-2007, the opening day car count has averaged 166
vehicles for an estimated 352 hunters. The peak opening day car count occurred in 2006 with
254 vehicles for an estimated 519 hunters. Sixty percent of the opening day pheasant hunters

were from the Twin Cities metropolitan area.

Deer Hunting - The Lac qui Parle Wildlife Management Area lies within Permit Area 433,
which is 402 square miles in size. In 2006, 2,526 firearm hunters were estimated to have
hunted in Permit Area 433 for 6.3 hunters per square mile. Although not specifically measured,
wildiife personnel believe much of this pressure occurred between the Lac qui Parle Wildlife
Management Area and Big Stone National Wildlife Refuge. This hunter density estimate is
slightly higher than the statewide average of 5.6 hunters per square mile. Hunter density
estimates do not exist for archery or muzzleloader hunters but we do know archery and

muzzleloader hunters harvested 108 and 229 deer, respectively, in 2006.

Trapping - Trappers are required to receive a trapping permit from the resident manager,
and provide an annual harvest report. Fur prices are the driving force behind trapper numbers
and for the past 3 years trapping permits have ranged from 7 to 15. This is down from an
average of 26 trapping permits, 1965-75.

Wildlife Viewing - No estimate has been made for wildlife viewing visitation rates. These
activities are year-round, dispersed, and very difficult to monitor. In 2006, an estimated 1.9
million Minnesota residents 16 years and older, or 48% of the total population, took part in
wildlife-watching activities spending $698 million on equipment and trip related expenses within
Minnesota (U.S. Department of Interior 2006).

The upper Minnesota River Valley is a popular destination for wildiife watchers because
of the abundance and diversity of wildlife that can be seen. A number of specific sites provide
wildlife viewing opportunities. The Lac qui Parle Management Area and the Marsh Lake Dam
site are popular wildlife viewing areas located within the geographic scope of the study.
Wetland and prairie species can be observed in the Lac qui Parle Wildlife Management Area. A
diversity of migratory waterfowl can be observed in the fall. The Marsh Lake Dam is a popular
spot for birdwatching.
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There are other sites that provide wildlife viewing opportunities within the Minnesota
River corridor in Big Stone, Swift, Lac qui Parle and Chippewa counties. The Minnesota River
Valley Birding Trail maps existing roads, paths and bike trails to link 132 birding sites within the
Minnesota River Watershed. Recommended routes and sites are mapped for birders to follow.
A variety of wildlife including, prairie chickens, upland sandpipers, and marbled godwits can be
observed at Plover Prairie, a 655 acre wet prairie owned by The Nature Conservancy. The
1,143 acre Chippewa Prairie is a mesic prairie. Some species that can be observed here
include migrating flocks of geese, ducks, sandpipers, godwits and other shorebirds; upland

sandpiper, short-earred owl, and marbied godwit.

Wildlife watching is one of the most popular activities at the Big Stone National Wildlife
Refuge. Seventeen species of ducks and 23 species of shorebirds can be observed during
spring and fall. Mallards, blue-winged teal, northern shoveler, and Canada geese can be seen.
Shorebirds include least and semipalmated sandpipers, and lesser yeliow legs. It is also home
to a diversity of seasonal, resident wildlife including great-blue heron, common egrets, and
several species of ducks. A population of reintroduced river otters can be observed. The
refuge serves as an important wintering area for white-tailed deer. in 2006, an estimated
22,050 visits were for wildlife watching and 14,300 visits in 2007. Visits were lower in 2007 due
to the fact the auto tour loop was closed, which is a primary facility that visitors use to view

wildlife.

Boating
The boating resources are Big Stone Lake, Marsh Lake, and Lac qui Parle. The vast

majority of the boating activity in the area is associated with hunting and angling. There are 5
boat accesses within the geographic scope of the project. A 2007 visitation estimate recorded

by the Corps of Engineers for Boyd Landing on Marsh Lake was 1,800.

Canoeing
The Minnesota River is designated as a Canoe and Boating route between Ortonville

and Fort Snelling. The Pomme de Terre River, tributary of the Minnesota River, is also a
designated Canoe and Boating Route. The Department of Natural Resources publishes canoe
maps with descriptions of river segments, location of public access points, campsites, rest

areas, navigational features and river miles.
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The Minnesota River, Marsh Lake and Lac qui Parle are located within the geographic
scope of this project and are a segment of the designated canoe route. Approximately five
miles of the Pomme de Terre Canoe Route is also within the geographic scope of this project.
Within the geographic scope of the project there are five canoe accesses on the Minnesota
River and Marsh Lake and one on the Pomme de Terre. There are no use estimates for

canoeing.

Hiking/Bicycling Trails

While there are no existing bicycle trails within the geographic scope of the project, there
are several existing bicycle trails within the Minnesota River Valley corridor in Big Stone, Lac qui
Parle and Swift Counties. The Marsh Lake area holds the potential to be integrated into a broad
regional network of existing natural areas, recreational opportunities, and educational amenities

through links between present and future trail systems.

Nearby Natural Areas with Recreational Opportunities

Big Stone National Wildlife Refuge
Big Stone State Park

Lac qui Parle WMA

Lac qui Parle State Park

Lac qui Parle County Park

Piover Prairie Preserve

Fort Renville State Historic Park
Upper Sioux Agency State Park

Present (P) and Future (F) Trail Systems

MN State Bike Trail System (P, F)

MN River Canoe Trail (P)

National Scenic Byways MN River Valley Auto Tour (P)
Audubon Society MN River Valley Birding Trail (P)
Appleton Community Bike Trail (P)

Watchable Wildlife Sites (P)

Historic/Cultural/Heritage Trail (F)
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Figure 2-24. Official Trails and recreational opportunities in the project area.

Various area trails include:
Milan to Milan Beach
This 3 mile paved trail connects Milan Beach Resort on Lac qui Parle to Milan. It
is envisioned that in the future, this segment would be part of the Minnesota River State
Trail. There are no use statistics available for this trail.

Appleton community trail system

A 1.5 mile paved trail starts at Riverside Park and follows the banks of the mill
pond, past the Appleton Athletic Field, hospital and nursing home and assisted living
complex on the east end of town and connects back into town west to TH 7 via Reuss
Avenue.

County 32 adjacent to Lac qui Parle State Park

Paved shoulders along County 32 connect the upper and lower portions of the
park and can be used for biking.
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Ortonville to Big Stone National Wildlife Refuge

A segment of the legislatively authorized Minnesota River State Trail was

completed in the spring of 2008. This trail begins at the ouitlet of Big Stone Lake
and travels through the southern part of Ortonville. it crosses the Minnesota
River and exits the community in the southeastern corner. The trail parallels TH

75 until it connects with the Big Stone Refuge’s 5.5 mile auto tour route.

There are no use estimates available for these bicycle trails, which are

also used for hiking and skiing.

Cross-country Skiing

There are no groomed cross-country ski trails within the geographic scope of this
project. However there are some trails within the Minnesota River Valley Corridor in Big
Stone, Swift, and Lac qui Parle counties. Cross-country skiing is allowed in the Big
Stone National Wildlife Refuge, although no trails are designated and managed for this

use. Lac qui Parle State Park has 5 miles of cross-country ski trails.

Horseback Riding
Lac qui Parle State Park has 5 miles of horseback riding trails. Lac qui Parle

County Park has horseback riding trails.

Snowmobiling
There are 460 miles of Grant In Aide snowmobile trails in Big Stone (122 miles),

Lac qui Parle (184), and Swift (154) Counties. These trails are developed and
maintained by local snowmobile clubs with the support of grants provided by Minnesota

DNR through the local unit of government.

Off highway vehicle riding

The Appleton Off-Highway Vehicle Area provides recreation opportunities for off-
highway vehicle riders. There are 10 miles of off-road vehicle trails, 15 miles of all
terrain vehicle/off-highway motorcycle trails, 1.5 miles of off-highway motorcycle tracks
and 3 enduro tracks.
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Visiting Historic Sites

The history of the area aiso attracts recreationists to the area. Three significant sites
visited are:
Fort Renville Site — location of Joseph Renville’s fur trading post established in 1822 at a
Wahpeton Dakota village
Lac qui Parle Mission State Historic Site
Big Stone County Museum -- displays from the area’s past including a historic boat that
traveled Big Stone Lake.

Recreation User Data

Use data for the recreational activities described above is limited. Several
recreational facilities keep visitor data that serve as an indicator of the recreational activity in
the area of the project. Data from Big Stone National Wildlife Refuge, Big Stone and Lac qui
Parle state parks, and Corps of Engineers is displayed in Tables 2- 13 through 2-16.
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Table 2-13. Lac qui Parle State Park attendance history.

Year | Total Attendance | Overnight Visits
2008 115,525 7,697
2005 111,835 7,678
2004 64,610 5,900
2003 69,426 5,477
2002 71,600 5,638
2001 48,786 2,998
2000 71,396 6,169
1999 68,965 5,908
1998 64,273 5,623
1997 71,942 3,765

Table 2-14. Big Stone Lake State Park attendance history

Year | Total Attendance Overnight Visits
2006 | 53,663 3,266
2005 | 55707 3,531
2004 | 52,946 2,933
2003 | 52,444 2,870
2002 | 32,545 2,832
2001 | 29,079 3,188
2000 | 35,268 3,261
1999 | 36,559 3,730
1998 | 33,748 3,335
1997 | 28,581 3,432
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Table 2-15. Big Stone National Wildlife Refuge user data

Activity 2006 Visits | 2007 Visits
Hunting 3,000 2,700
Fishing 1,000 1,000
Wildlife observation 22,050 14,300
Photography 150 150
Environmental Education | 270 180
Interpretive programs 800 1,350
Other 1,450 1,450

Table 2-16. Visitation data for the Marsh Lake Dam Recreation Area in 2009.

Visitor Hours Visitors
Sep 09 2037 1818
Aug 09 3231 2885
July 09 1144 1022
June 09 1529 1365
May 09 2334 2084
Apr 09 1115 995
Mar 09 930 578
Feb 09 205 183
Jan 09 626 559
Dec 08 666 595
Nov 08 1542 1049
Oct 08 2314 1574
FY Total 17673 14707

The Corps of Engineers maintains a recreation area at Marsh Lake Dam consisting

of a parking area, picnic tables, rest rooms and a fishing platform.
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Minnesota River State Tralil

The Marsh Lake Dam is a vital connection for the alignment of the Minnesota River
State Trail. The Minnesota River State Trail is a legislatively authorized state traif that will
connect Big Stone Lake State Park to Le Sueur (Minnesota Statutes, Chapter 85.015, Subd.
22). The Draft Master Plan for the Minnesota River State Traif identifies a corridor that
parallels Marsh Lake and the Lac qui Parle Management Area on the south, veering north at
the location of the Marsh Lake Dam to connect into Appleton. The best alternative for
crossing the river north into Appleton is the Marsh Lake Dam, due to the constraints of
surrounding land ownership patterns and geography. in addition to providing an opportunity
for a trail alignment, a crossing at this location alsc provides trail users access to the natural

and cultural resources at this location.

2.10 Future Conditions Without an Ecosystem Restoration Project

The forecasted future conditions provide a baseline by which alternative plans are
evaluated. The planning period of analysis for this project is 50 years and for the purposes
of this report, the base year is defined as the year of proposed project completion,
scheduled in 2014. Implementation of ecosystem improvements within the Marsh Lake
project area by others was considered as a part of the future conditions, however, no known

plans exist which would significantly alter future conditions from the assessment below.

2.10.1 Future Social and Economic Conditions

From 1990 to 2000, the population of the study area decreased by up to 10%. From
2000 to 2008 the study area lost 7.58% of its population. The most likely explanation for the
overall decline in population in the study area is migration from rural to urban communities.
This trend will presumably persist to some degree in the coming years as nearby
metropolitan areas such as the Twin Cities and Fargo-Moorhead continue to draw rural

populations.

2.10.2 Future Land Use and Land Cover

Terrestrial land use and vegetative cover on private land in the project area is
expected to remain much in its present condition, dominated by annuai row-crop agriculture,
primarily corn and soybeans. The land use within the Minnesota River Watershed upstream
of the project site is over 90% agricultural. The productivity of Minnesota agriculture is
highly dependent on the hydrologic alteration that permits drainage of agricultural lands to
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maintain ideal agronomic growing conditions. While much of the drainage system within the
basin was completed over the last 100 years, drainage improvements continue today.
Professional experience within the basin and work with agriculture experts on the Minnesota
River integrated Watershed Study has shown that drainage improvements are on-going.
These alterations have a substantial effect on the hydrology of the watershed and are often
performed at a large scale._Future watershed change based on the amount of perennial
cover on the landscape will depend on national Farm Bill policy. Provided the Conservation
Reserve Program is reauthorized, and a market for perennial-based biomass emerges, it is
possible the amount of perennial cover (e.g., native warm season grasses) on private land
may increase. For the purposes of this Feasibility Study, however, existing land use is

assumed to remain dominated by row crop agricuitural.

That portion of the project area located on the state-owned Lac qui Parle Wildlife
Management Area will continue to be managed to provide diverse wildiife habitats, healthy
wildlife populations, and outdoor recreation. Land cover is diverse: open water, emergent
wetlands, grassland, pasture and hayland, agricultural cropland, and deciduous floodplain

forests. No major changes in land cover are anticipated.

As recommended by the Minnesota River Reconnaissance Study, a Minnesota River
Integrated Watershed Study is currently being conducted by the Corps in conjunction with
State and Federal study partners. This study will examine the root of problems related to
hydrology, sediment transport, nutrient loading and flooding throughout the basin and
recommend comprehensive solutions for implementation. The study is currently in its initial
stages and it is not possible at this time to speculate how the outcome of this study may
impact future watershed conditions. The Integrated Watershed Study is scheduled to be
completed in 2015.

2.10.3 Future Hydrology

Climate change is expected to cause hotter, dryer summers and warmer winters in
western Minnesota (Union of Concerned Scientists 2009). Climate change is forecast to
result in shorter duration of ice cover, less snow, higher winter river discharge, more intense
summer thunderstorm events, hotter summer temperatures, and generally more variable

hydrology in the upper Minnesota River Basin. inflows to Marsh Lake will probably decline
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and summer lake stages may be lower. Climate change is expected to bring about more

extreme precipitation events, leading to larger floods and longer droughts.

2.10.4 Future Hydraulic Condition of Marsh Lake and Pomme de Terre River and Lac
Qui Parle

The delta at the mouth of the Pomme de Terre River in Marsh Lake is expected to
increase in area with time. Wind-driven sediment resuspension in Marsh Lake shouid
maintain the same approximate geometry and volume of the lake, balanced between
sediment inflows and export. The former channel of the Pomme de Terre River that was re-
routed when the Marsh Lake Dam was constructed will probably accumulate sediment and
rise slightly in elevation over time. Sediment from Marsh Lake will continue to accumulate in

Lac qui Parle, primarily in the upper end of the lake.

The Marsh Lake Dam will continue to be operated over time as with passive
discharge, in the same manner it is today. Recreational activity around the dam does pose

a risk to public safety, as evidenced by a drowning death at the site in 1991.

The dam will continue to provide a conservation pool for boaters, which does provide
a recreational benefit at the site. Inits current condition, however, the dam provides little
flood damage reduction benefit to downstream communities. Hydraulic modeling of the river
shows that the dam itself is partially inundated with a 1% chance flood event (947.4°). The
consequences of failure at Marsh Lake Dam are relatively minor as it lies above the Lac qui
Parle Reservoir, which contains more storage than Marsh Lake. A flowage easement up to
elevation 945 exists for the Lac qui Parle Reservoir, and there is no population below that

elevation. Detailed modeling results are provided in Appendix J of this report.

2.10.5 Future Ecosystem State

Emergent aquatic plants have declined to a limited band of hybrid cattails, sparse
river buirush and dense reed canary grass on the periphery of Marsh Lake. This extent of
emergent aquatic plants is expected to continue in the future, covering approximately 1032
acres as in 1999 (Figure 2-18 above).
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In rare years when conditions allow, such as occurred in 1991, submersed aquatic
vegetation can grow in Marsh Lake. in most years however, water levels and turbid
conditions caused by wind-driven sediment resuspension and by carp will prevent growth of
submersed aquatic plants. The abundant carp in Marsh Lake will also graze back
submersed aquatic plants. The frequency of occurrence of submersed aquatic plants in
Marsh Lake is expected to be less than 15 percent as was found in the 2007 survey (Table
2-7).

Biomass of the most abundant submersed aquatic plant, Sago pondweed, is
expected to remain iow and therefore existing and without-project future conditions are
assumed to be equivalent. Application of a wind fetch mode! (Rohweder et al. 2008) and a
bioenergetics plant growth model, POTAM for sago pondweed (Best and Boyd 2003)
provided an estimate of existing and future without-project sago pondweed shoot and tuber
biomass production in Marsh Lake (Appendix J, Table 2-17).

Table 2-17. Simulated production of sago pondweed in Marsh Lake under existing and

without-project future conditions (existing and future-without assumed to be equivalent).

Depth Class (m) Average Wind Area in Depth Peak Biomass (Ib/ac) {Lakewide Peak Biommass {(Tons) ]
Fetch (m) Class (acres) Shoots Tubers Shoots Tubers
0.5 (0 -0.75) 751 1364 1071 204 731 139
1(0.75 - 1.26) 1371 2541 840 173 1067 220
1.5(1.25-1.75) 1430 502 371 171 93 43
Total 1891 401

Vegetation in the abandoned channel area of the Pomme de Terre River
downstream of the Marsh Lake Dam is expected to shift toward flood-tolerant woody
vegetation as sediment accumulates there, including sandbar willow, black willow,

cottonwood and silver maple.

Conditions of the Lac qui Parle ecosystem are not expected to change in the future.
It is assumed the Lac qui Parle pool is similar in ecosystem condition to that of Marsh Lake
with high susceptibility to wind and wave driven sediment resuspension resulting in a turbid

environment with low levels of submersed aquatic vegetation.

2.10.6 Future Water Quality

Climate change will probably result in less ice cover, better winter dissolved oxygen
concentrations and warmer summer water temperatures. Continued row crop agriculture

and further expansion of the agricultural drainage network in the watershed will cause the
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future hydrologic regime to become flashier with more rapid increases in tributary discharge
during runoff events. Loadings of sediment and plant nutrients to Marsh Lake are expected

to remain the same or increase.

If a change in the agricultural economy and associated land use shifts toward
increased perennial cover crops, infiltration of water on the land would increase and
loadings of sediment, nitrogen and phosphorus would be significantly reduced, leading to
improved water quality conditions in the project area.

Without restoration, Marsh Lake is expected to continue to accumulate sediment that
is later transported via the Minnesota River to Lac qui Parle Lake during wind-driven
resuspension events. Low primary production will continue because of high turbidity and a

lack of aquatic plants.

2.10.7 Future Fish Community

The expected future water quality conditions described above are conducive to fish
communities dominated by non-native fish, primarily common carp and freshwater drum.
The absence of submersed aquatic plants will continue to limit spawning success and
juvenile growth of northern pike and other native fish. Low numbers of large predatory fish
will allow non-native species, especially common carp, to remain abundant. In addition, the
lack of sufficient resources from primary production and larger sized zooplankton will

continue to fimit the survival of young-of-year native fish.

Without restoration of the Pomme de Terre River and fish passage through Marsh
Lake Dam, fish habitat will continue to be fragmented. Native fish from Lac qui Parle such
as walleye and northern pike will continue to be excluded from the Pomme de Terre River
and its high-quality spawning habitat. Likewise, fish from the Pomme de Terre River will
continue to be excluded from the winter refugia in the Minnesota River and Lac qui Parle.

Overall, without restoration of the Marsh Lake ecosystem, the future fish community
will consist primarily of non-game species that are expected to maintain or increase in
abundance. However, conditions will continue to be less favorable for popular game fish
species, and their abundance will stay the same or decline. The result will be a declining

fishery resource that is unattractive and undesirable to users of the area.
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2.10.8 Future Wildlife

Without restoration, Marsh Lake will continue to exist in its turbid water state.
Emergent vegetation will be dominated by a narrow band of hybrid cattail with reed canary
grass on the periphery. Submersed vegetation will consist of only one species, sago
pondweed, and in most years be limited to a few plants (<15% frequency of occurrence)
found in sheltered bays. Overall future aquatic vegetation in Marsh Lake will provide only
limited food and cover for wildlife.

Waterfowl numbers are expected to remain low. In certain years field-feeding
mallard and Canada goose numbers will be impressive, but their numbers are related to the
security the lake provides for resting and not the waterfowl food present. Most species of
waterfowl, especially diving ducks, will pass through quickly spending at most a day or two
on the lake. This rapid turn-over in numbers is directly related to the lack of waterfowl foods,
primarily sago pondweed, low species diversity in the perennial emergent zone and few

annual emergent aquatic plants due to static water levelis.

Colonial waterbird numbers and diversity are expected to remain stable. Long term
population fluctuations are more related to region-wide environmental conditions, meta-
population dynamics, and not conditions in the lake itself. American pelicans, cormorants,
and gulls are attracted to Marsh Lake due to lack of human disturbance and the security of
the nesting islands, not water quality. Western grebes previously nested on Marsh Lake but
have been absent in recent years. Without restoration, it is doubtful western grebes will

return to Marsh Lake.

Shorebird numbers are expected to remain very low. Shorebird numbers and food
availability are directly related to the quantity and quality of available mud flat habitats.
Climate change may result in hotter, dryer summers, lower lake stages and hence mud flats,
but extreme precipitation events will most likely negate this potential benefit for shorebirds.
Agricultural drainage is expected to continue in the watershed and will result in the
hydrologic regime to become even flashier with increased episodic tributary inflows. Without
restoration, mud flat conditions are expected to be rare and confined to only those years of

extreme drought throughout the growing season.
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Furbearer numbers are expected to remain similar with no major changes in species
composition. Furbearer numbers fluctuate based on broad environmental conditions,
disease, and in-lake water levels fluctuations. For example, successive years of stable
water levels allow muskrat numbers to increase with a corresponding increase in mink
numbers a few years later (predator prey relationship). Conversely, widely fluctuating water
levels should resuit in a gradual decline in muskrat and hence mink numbers in the Marsh
Lake basin. Climate change complicates these relationships but again no major population
changes expected.

2.11 Planning Assumptions

Pianning assumptions underlie the logic of the planning process. Although these
states of nature and anticipated human activities are not certain, they are assumed to apply
in the future:

1. The Lac qui Parte Flood Control Project (including the Marsh Lake Dam}) will
continue to be operated and maintained by the Corps of Engineers for the
foreseeable future.

2. The hydrologic regime of the Minnesota and Pomme de Terre Rivers will remain
within historic seasonal ranges of flow.

3. The Lac qui Parle Wildlife Management Area will continue to be maintained and
managed by the DNR.

4. The beneficial uses of the Marsh Lake ecosystem (flood damage reduction, fish
and wildlife management, recreation) will continue to provide benefit to the public.

5. The value of flood damage reduction to downstream urban and agricultural areas
will continue or increase in the future.

6. Loss of habitat over time within the watershed will increase the value of Marsh
Lake and Lac qui Parle as a protected area for wildlife.

7. The value of the project area for recreation and frequency of use is expected to
be maintained over time.
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3. Problems and Opportunities

One of the critical steps in the initial planning process is the identification of problems
and opportunities associated within the geographic scope of the project area. Probiem
statements are concise characterizations of the broad issue that will be addressed with the
project. Opportunity statements follow each problem and consist of an array of opportunities
presented by the virtue of planning and construction activities occurring at the site of the
problem. Opportunities can be directly related to solving the problem at hand, but can also
be ancillary to the identified problem. From the list of opportunities, objectives for the project
are drafted. The success of the project planning is determined by the fulfiliment of the
objectives through identified alternative measures (Sections 4-Section 6).

Because ecosystem restoration authority is the guiding authority for the Marsh Lake
Ecosystem Restoration Project, objectives drafted for this study are primarily related to
ecosystem outputs. As noted in the preceding Sections, construction of the Marsh Lake
Dam in 1939 inundated natural floodplain habitats, increased reservoir fish and wildlife
habitat and created new colonial water bird nesting habitat by creating islands. However, it
also disrupted natural river functions and processes, affecting sediment movement and
floodplain function, blocking fish movements, and reducing river and floodplain habitats.
Natural flooding and drying cycles were disrupted, reducing emergent aquatic plants and
associated fish and wildlife habitats found in the area prior to the impoundment. Taking the
existing and forecasted future conditions into consideration, the following problems were
identified:

* Degraded Marsh Lake Ecosystem State
e Low-Diversity Fish Community
* Degraded Pomme de Terre River Ecosystem State

Each problem is elaborated upon in the sections below.

3.1 Problem: Degraded Marsh Lake Ecosystem State

Marsh Lake has been subject to long-term degradation. Rapid delivery of water,
sediment, and nutrients into the system due to land use changes in the watershed led to
higher and faster fluctuations in water levels and degraded water quality. The current

degraded ecosystem state is primarily influenced by the following stressors:
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* Altered hydrologic regime
e Sediment loading

e Sediment resuspension

e [nvasive species

o Loss of ecosystem connectivity

The sedimentation rate over the last 60 years has been estimated at approximately 60
acre-feet (97,000 cubic yards) per year from both the Minnesota and Pomme de Terre
Rivers. The lake appears to have reached equilibrium with sediment loading and export to
Lac qui Parle. Wind and wave action resuspends sediments that have accumulated in the
reservoir. The suspended sediment blocks sunlight and limits the growth of aquatic plants,
which affects the quality of fish and wildlife habitat. Much of the resuspended material and
associated phosphorus passes downstream where it affects water quality and promotes
algal growth in Lac qui Parle. Carp thrive in the lake, grazing on aquatic vegetation,
resuspending sediment and further degrading habitat for other fish and wildlife.

The lack of aquatic plants has limited food available for migrating waterfowl. Over
time, the lake has developed into a shallow, turbid unvegetated ecosystem state, and its
habitat quality has declined.

After spring runoff, water levels remain relatively stable due to the dam’s fixed-crest
design. The lake is very shallow, with more than 3,000 of its 5,000 acres less than 3 feet
deep when the lake is at the spillway elevation. Lake levels tend to fluctuate between 938
and 942 in normal conditions however due to hydrologic alteration in the watershed, peak
stages tend to consist of short-duration, flashy peaks followed by stabilization of pool
elevation at the crest elevation of 937.6’. As evidenced by the 20-year period of record
(Figure 2-6), the fake seldom drops below the spillway crest elevation of 937.6’ for
substantial periods of time. This regime is in stark contrast to natural riverine conditions
which fluctuated with climate conditions and aliowed for periodic drought and low water
conditions in the lake prior to impoundment. Emergent aquatic plants require dewatered
mud flat conditions to germinate from seed. Stable growing season water levels have

prevented re-establishment of emergent aquatic plants in Marsh Lake.
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Opportunity: Restore Marsh Lake Aquatic Ecosystem Processes and Connectivity

A key to restoring freshwater aquatic ecosystems is restoring a more natural
hydrologic regime. On a river lake like Marsh Lake, a more natural hydrologic regime
includes lower lake levels in some years to enable aquatic vegetation to re-establish.
Growing season drawdowns to naturalize the hydrologic regime of shallow lakes and
reservoirs have been conducted on Upper Mississippi River Pools 5, 8, 13, 24, 25, and 26,
on Mud Lake at the Lake Traverse Flood Control Project on the Bois de Sioux River along
the Minnesota-South Dakota border, at Swan Lake in south-central Minnesota, and on many
other shallow lakes in the region. These drawdowns have resuited in increased extent,
diversity, and abundance of aquatic vegetation, increased food for waterfowl!, and improved
water quality conditions, providing significant ecological benefits. Figure 3-1 illustrates the
change in ecosystem state that a growing season drawdown, reduced wind-driven sediment

resuspension, and reduced abundance of carp can produce.
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Figure 3-1. Schematic representation of a shallow lake in a vegetation-dominated
clear state (upper panel) and in a turbid phytoplankton dominated state (lower panel) in

which submersed aquatic piants are largely absent and where bottom-feeding fish and wind-

driven waves resuspend the sediments. With permission from Martin Scheffer; (Scheffer
1998).
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Low water levels during the growing season can contribute to a shift in ecosystem
state of shallow lakes and reservoirs from turbid conditions with dense blue-green aigal
blooms dominated by plankton and detritus-feeding fish to clearer water condition with
aquatic plants and game fish (Sheffer 1998, Strange 2007). Marsh Lake has exhibited such
shifts in the past when in some years, lower water levels and ambient turbidity allowed
aquatic plants to grow, dampening wave action and sediment resuspension. However, in
most years, Marsh Lake has been in the turbid state without much aquatic vegetation

(Figure 3-1 bottom panel), and a fish community dominated by common carp.

Opportunity exists to change the ecosystem state of Marsh Lake by naturalizing the
water level regime, reducing wind fetch, reducing the abundance of common carp and by
restoring aquatic vegetation. This can be done through modifying the dam to aliow water
level management, constructing islands to reduce wind fetch and by restoring the Pomme

de Terre River to its former channel.

Opportunity exists for water level management that would simulate a more natural
hydrologic regime through modification of the Marsh Lake Dam, the abandoned fish rearing
pond area, and the Louisburg Grade Road culverts.

Marsh Lake has the potential to again be an important migration and feeding stop for
many species of migratory waterfow! including ducks, geese, swans and shorebirds. With
an increase in water clarity to levels experienced in 1991, Marsh Lake has the potential to
grow significantly more sago pondweed tubers (Best and Boyd 2007) that are the preferred
food for many waterfowi species during fail migration.
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Opportunity: Enhance recreational opportunities in and around Marsh Lake

As noted in Section 2.9.9, Big Stone State Park, Lac qui Parie State Park and the Wildiife
Management Area adjacent to Marsh Lake provide numerous opportunities for hunting,
angling, active and passive recreation. The opportunity exists to enhance existing
recreational opportunities with an ecosystem restoration project through three primary

means:

1. Increase connectivity between recreational areas
2. Upgrade existing facilities and create new facilities where needed

3. Provide interpretation and education to visitors to the site

A detailed plan for improvement and enhancement of recreation facilities is included in
Section 7.2 and has also been included in the overall cost estimates for the project.

Opportunity: Reduce public safety risks at Marsh Lake Dam

The Marsh Lake Dam has an ogee crest spillway with a strong hydraulic back-roller
on the downstream end. Many people visit the Marsh Lake Dam and fish there. A drowning
death occurred at the Marsh Lake Dam in July 1991. Alterations to the ogee crest spillway
with measures to reduce the slope would eliminate the hydraulic roller and the public safety
hazard in the immediate tailwater. The opportunity to address public safety risks is not in
and of itself justification for the project, however, consideration towards addressing and
minimizing the public safety risks is an opportunity presented if ecosystem restoration

features are to be implemented at the site.

3.2 Problem: Low-Diversity Fish Community

The fish community in Marsh Lake is dominated by non-native common carp. Over
two thirds of the biomass of fish in Marsh Lake is carp. Native game fishes like yellow
perch, walleye, white bass, black crappies, and northern pike occur but in relatively low

abundance.

Carp exacerbate the turbidity problem in Marsh Lake by bioturbation of sediment.
Carp graze submersed aquatic plants, helping maintain an unvegetated and turbid

ecosystem state in the lake.
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Winter conditions in Marsh Lake favor carp. Water from the Pomme de Terre River
maintains an oxygen refugia for carp during the winter. Northern pike are more tolerant of
low dissolved oxygen than are carp. The fish community in the Pomme de Terre River is
limited by access to suitable winter habitat in Lac qui Parle.

Diversion of the Pomme de Terre River has blocked fish migrations between Lac qui
Parle and the Pomme de Terre River. Because Marsh Lake is shallow and has low winter
dissolved oxygen conditions, fish in the Pomme de Terre River are denied access to

suitable winter habitat.

Walleye and northern pike in Lac qui Parie do not have access to high quality
spawning habitat because their historic migration pathways to Marsh Lake and the Pomme
de Terre River have been blocked by the Marsh Lake Dam.

Opportunity: Restore the Native Fish Community

QOpportunity exists to restore the native fish community by changing the ecosystem
state of Marsh Lake toward a condition with clearer water and more aquatic plants. This
would favor native fishes over the non-native common carp. increased abundance of
northern pike and walleyes in Marsh Lake would increase predation on common carp,
contributing to improved water quality conditions.

Restoring the Pomme de Terre River to its former channel would provide walleyes
and white suckers from Lac qui Parle access to rock and gravel spawning habitat in the
Pomme de Terre River, eliminate the winter oxygen refugia for carp in Marsh Lake, reduce
their abundance through winterkill, and wouid favor northern pike. Fish from the Pomme de
Terre River would have access to suitable winter habitat in Lac qui Parle.

Restoring connectivity at the Marsh Lake Dam would enable fish from Lac qui Parle
to migrate to high quality spawning areas (Figure 3-2). Northern pike would make use of the
extensive marshes in upper Marsh Lake, and walleyes would migrate up the Pomme de
Terre River to spawning areas with rock and gravel substrate. Restoring connectivity of
habitats in river systems has been shown to be effective in increasing the abundance and
spatial distribution of many species of native fishes (Hart et al. 2002).
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Pomme de Terre River

Walleye, White
Bass, Sucker

- . Upstream Fish
Spawning Habitat

Passage Possible
Lac qui Parle Dam

Minnesota River

Northern Pike

Spawning Habitat Fishway

Marsh Lake Dam

Figure 3-2. Conceptual model! of fish migration routes restored from Lac qui Parle into the
Pomme de Terre River and with a fishway at Marsh Lake Dam.

The U.S. Commission on Fish and Fisheries (1895) noted that a fishway was needed
at the Appleton dam on the Pomme de Terre River. That dam failed and was replaced with
a rock ramp fishway in 1996. Opportunity exists to restore fish migrations from Lac Qui
Parle back into the Pomme de Terre River system, with 56 miles of river up to the dam at
Marshail, Minnesota.

With improved fish passage, the native mussel community in Marsh Lake, Lac qui
Parle and the Pomme de Terre River should receive benefits from the presence of their

glochidial (larval stage) host fish species.

3.3 Problem: Degraded Pomme de Terre River Ecosystem State

The Pomme de Terre River was diverted into Marsh Lake when the dam was built in
the 1930's. The river diversion was intended to conserve water in Marsh Lake. Water and
suspended sediment from the Pomme de Terre River short circuits to the Marsh Lake Dam.
Sediment from the Pomme de Terre has been depositing to form a delta in Marsh Lake
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rather than replenishing the floodplain at its confluence with the Minnesota River at the

upper end of Lac qui Parle.

Figure 3-3. Former Pomme de Terre River channel (yellow). Re-routed Pomme de Terre

River channel (blue).

Diversion of the Pomme de Terre River altered the floodplain and riparian habitat
along the river. Sediment has accumulated in the former river channel. The channel and
riparian area no longer receives flushing flows, new sediment deposition, and transport of
organic material. The Pomme de Terre River provides carp in Marsh Lake a winter refugia
with dissolved oxygen in some years. Diversion of the Pomme de Terre River eliminated
11,500 feet of river and its associated mussel community. It aiso resuited in a portage over

the Marsh Lake Dam for canoeists to travel from the river into Lac qui Parle.
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Opportunity: Restore Pomme de Terre River ecosystem processes and connectivity
Restoring river ecosystems by returning rivers to their former channels has proven to
be ecologically effective worldwide. Opportunity exists to restore the Pomme de Terre River
to its former channel and to restore its floodplain and riparian habitat in the upper end of Lac
qui Parte. Restoring the Pomme de Terre River to its former channel would contribute to
winter hypoxia in Marsh Lake, which would help reduce the abundance of carp, sediment
resuspension and grazing on aquatic plants. Walleyes and white suckers from Lac qui Parle
would have access to rock and gravel spawning habitat in the Pomme de Terre River. Fish
in the Pomme de Terre River would have access to winter refugia in Lac qui Parle. A
restored Pomme de Terre River would provide a canoe route linking the Pomme de Terre

River with Lac qui Parle.

Opportunity: Enhance recreational opportunities on the Pomme de Terre River

Restoring the Pomme de Terre River to its former channel would enable canoeists
and kayakers to follow the river to its confluence with the Minnesota River at the upper end
of Lac qui Parle without having to portage over Marsh Lake Dam. Recreational use of the
Pomme de Terre River within the project area is primarily by anglers and canoeists. A
series of existing canoe launches and landings extends up the Pomme de Terre for open
access and use. The opportunity exists to enhance the existing access to the river,

particularly near the outlet with the Minnesota River, a primary takeout point for canoeists.
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Table 3-1: Summary of Problems and Opportunities

Goal Problem Stressors Opportunity

Sediment Loading

1. Restore Marsh Lake
ecosystem function,
processes and connectivity

Degraded Marsh Lake Sediment Resuspension 2. Enhance recreational

opportunities in and around
Ecosystem State

Marsh Lake
3. Reduce public safety risks
t the Marsh Lake Dam

Altered Hydrologic

Regime
A return of the Marsh Lake
area ecosystem to a less Ecosystem Connectivity
degraded, more natural and
functional condition. 1. Restore native fish

invasive Species B
community

2. Enhance recreational
fishing opportunities in and
around Marsh Lake

Low-Diversity Fish
Community

Ecosystem Connectivity

Sediment Deposition |1. Restore Pomme de Terre
ecosystem function,
Degraded Pomme de processes and connectivity
Terre Ecosystem State 2. Enhance recreational
Ecosystem Connectivity {opportunities on the Pomme
de Terre River

3.4 Project Goals and Objectives

The Marsh Lake Ecosystem Restoration Project study team considered the initial
DNR goal and objectives and the team worked closely with the DNR to identify the foliowing

goal and objectives for the Marsh Lake Ecosystem Restoration Project:

Goal: A return of the Marsh Lake area ecosystem to a less degraded and more natural and

functional condition.

QObjectives:

1. Reduced sediment loading to Marsh Lake over the 50-year period of analysis

2. Restored natural fluctuations to the hydrologic regime of Marsh Lake over the 50-year
period of analysis

3. Restored geomorphic and floodplain processes to the Pomme de Terre River over the 50-
year period of analysis

4. Reduced sediment resuspension within Marsh Lake over the 50-year period of analysis
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5. Increased extent, diversity and abundance of emergent and submersed aquatic plants
within Marsh Lake over the 50-year period of analysis

6. Increased availability of waterfow! habitat within Marsh Lake over the 50-year period of
analysis

7. Restored aquatic habitat connectivity between Marsh Lake, the Pomme de Terre River
and Lac Qui Parle over the 50-year period of analysis

8. Reduced abundance of aquatic invasive fish species within Marsh Lake over the 50-year
period of analysis

9. Increased diversity and abundance of native fish within Marsh Lake and the Pomme de
Terre River over the 50-year period of analysis

Improving public safety, the recreation experience and public education at the Marsh
Lake are not ecosystem restoration objectives and are therefore not included in the list
above. They are, however, additional planning objectives to be considered in conjunction

with the ecosystem restoration objectives.

3.5 Planning Constraints

Planning constraints are temporary or permanent limits imposed on the scope of the
planning process and choice of solutions and include ecological, economic, engineering,
legal, and administrative constraints. Some are states of nature; some are based on the
design of built structures and other engineering considerations. Legislation and policy-
making impose other constraints. The human-imposed constraints are possible to change.

Following are the planning constraints identified in this study:

1. The planning process must be consistent with all applicable Federal laws,

Executive Orders, Agency Regulations and other applicable policy.

2. The formulation of alternative measures should avoid, to the greatest extent

possible, the reduction of the flood damage reduction benefits provided by the dams.

3. Inits existing condition, Marsh Lake and the Pomme de Terre River provide
functional habitat for a number of species. A universal constraint in the planning of

ecosystem restoration projects is the maxim that the restoration activities should not
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degrade, but rather seek to improve, the existing function of the ecosystem from its
current state. Consideration of the potential adverse impacts to species within the
project area therefore imposes constraints on the development of alternative
measures. Specific biotic considerations include:

a. American Pelicans — a colony of nesting and breeding pelicans inhabits
Marsh Lake during the summer months. Pelicans seek refuge on islands in
the lake. Changes to water levels within the lake should minimize the impact
on the isolation of these islands.

b. Mussels — A diverse mussel community exists within the lower reaches of the
Pomme de Terre River. Consideration of project aiternatives should minimize
the impacts to this community and its future viability.

c. Fish Community — while the community is primarily dominated by common
carp (an invasive species), Lac qui Parle and Marsh Lake also support
communities of native fish. Changes to water levels resulting from alternative
measures must minimize negative impacts on the native fish community,
particularly valuable northern pike spawning habitat in the upper end of
Marsh Lake.

3.8 Significance of Resources and Significance of Ecosystem Outputs

The criteria for determining the significance of resources are provided in the Federal
Economic and Environmental Principles and Guidelines for Water and Related Land
Resources implementation Studies (Water Resources Council 1983) and Corps planning
guidance ER 1105-2-100. Protecting and restoring significant resources is in the national
interest. The significance and the relative scarcity of the resources helps determine the
Federal interest in the project.

Significant resources in the project area include natural and cuitural resources that
are recognized as significant by institutions and the public. For ecosystem restoration
projects, the significance of resources is based on both monetary and non-monetary values.
Monetary value is based on the contribution of the resources to the Nation's economy. Non-
monetary value is based on technical, institutional or public recognition of the ecological,
cultural, and aesthetic attributes of resources in the study area. The scientific community
and naturai resources management agencies recognize the technical significance of

resources.
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Through discussion with stakeholders and study participants, significant resources in

the study area were identified.

Significant ecological and cultural resources in the project area include the following:

Scenic beauty of the river

Native American cultural resources in the floodplain

Floodpiain forest wetiands

Emergent marsh wetlands

Fish populations and a popular sport fishery supported by northern pike and
walleyes

Freshwater mussels in the Pomme de Terre River

Migratory birds that use the Lac qui Parle Wildlife Management Area
including ducks, Canada geese, swans, American pelicans, warblers, raptors,
colonial-nesting pelicans, cormorants, herons and egrets

Native prairie

Bald eagles

Significance of ecosystem outputs are evaluated by institutional, technical and public

criteria as provided in ER 1105-2-100 Appendix E-37. This guidance assists in addressing

the challenge of dealing with non-monetized benefits associated with ecosystem restoration

and provides context for the selection of the recommended plan.

Institutional Recognition Criteria: Constitutes significance of an environmental

resource as acknowledged by laws, adopted plans and other policy statements of public

agencies, tribes, or private groups. For the Marsh Lake Ecosystem Restoration Project,

institutionally-recognized significant resources include the following:

A. Minnesota Department of Natural Resources (DNR): The State of Minnesota has

made on-going investments in managing the Lac qui Parle State Park and the Lac

qui Parle Wildiife Management Area. Marsh Lake is also one of the primary sites of

the DNR Shallow Lakes long term evaluation and monitoring program. in addition,

the DNR has also contributed to the development of several statewide conservation
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plans which address wildlife management broadly, but specifically focus on the loss
of quantity and quality of shallow lakes for wildlife management. These include:

1. Minnesota Statewide Conservation and Preservation Plan

2. A Fifty-Year Vision — Minnesota Campaign for Conservation

3. Tomorrow’s Habitat for the Wild and Rare

4. The Minnesota Department of Natural Resources Long-Range Duck

Recovery Plan

The DNR serves as the non-Federal Sponsor for the study and its input as a team is
provided with deference to the plans noted above. it is assumed that improvement
to the ecosystem function of Marsh Lake will assist the DNR in meeting the goals of
its multiple planning efforts.

. The Minnesota State Historic Preservation Office (SHPQO) considers the Marsh Lake
Dam to be a significant resource eligible for listing on the National Register of
Historic Places in connection with the Lac qui Parle Fiood Control Project. The Dam
typifies the type of design implemented under Works Progress Administration efforts.
Coordination with SHPO is on-going throughout the Feasibility phase and overall
project development.

. The U.S. Fish and Wildlife Service (USFWS) recognizes the significance of the
ecological resources in the project area, in particular migratory birds and their
habitats. The project area is an important migration stop on a major flyway for
waterfow! as well as part of a corridor for neotropical migrating songbirds. The study
area is internationally significant as an important migratory bird resting and feeding
area on the Mississippi flyway as recognized in the North American Waterfowl
Management Plan by the Office of Migratory Bird Management. Many migratory
species noted in Section 2.8.9 are also listed in the Office of Migratory Bird
Management'’s official list. Coordination with USFWS is on-going throughout the
Feasibility phase and overall project development.

. The National Audubon Society recognizes the project area as part of a nationally
significant Important Bird Area (IBA). IBA extends from Montevideo in Chippewa
County along the Minnesota River northwest through Lac qui Parle Lake, Marsh
Lake, Big Stone Lake, Lake Traverse, and Mud Lake. It extends to the east to
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include almost all of Big Stone County and the southwest portion of Traverse County.
Included within this IBA are Lac qui Parle Wildlife Management Area, Chippewa
Prairie Wildlife Management Area, Big Stone National Wildlife Refuge, Big Stone
Lake State Park, Lac qui Parle State Park, and Bonanza Prairie State Natural Area.
The habitat in the Minnesota River IBA is a diverse mixture of lakes, prairie potholes,
prairie grassiands, river bottom lakes, riparian woodiands, cattail marshes, rocky
pastures and cropland. This IBA includes large waterbird nesting areas and some of
the highest quality tallgrass prairie in the Midwest. This has resuited in a rich
diversity of species including some of Minnesota’s largest concentrations of Canada
Geese and other waterfowl, the world’s largest American American pelican breeding
colony, and other waterbirds, shorebirds and grassiand songbirds. Ecosystem
outputs associated with restoration efforts within the project area will presumably

enhance the values noted by the IBA through increased habitat suitability.

E. The Nature Conservancy has also provided technical and institutional recognition of
the Minnesota River, including the Marsh Lake project area, as a conservation
priority area (The Nature Conservancy 2003). While recognizing the highly altered
ecosystems in the Minnesota River Basin, The Nature Conservancy notes that there
are still areas of high biological diversity and habitat quality, largely confined to the
main-stem floodplain and lower portions of tributaries. These areas harbor a large
variety of remnant terrestrial and semi-aquatic communities, including prairies,
upland and lowland hardwood forests, marshes, fens, seepage wetlands and other
unique natural features. Ecosystem outputs associated with restoration efforts will
complement the recognition of the conservation priority area by improving the quality

of resources and habitat suitability.

F. Ducks Uniimited inc. (DU) works to restore habitat conditions for waterfowl in
Minnesota through its Living Lakes Initiative (LLI). The LLI recognizes the project
area as a critical migratory stop-over for waterfowl and has utilized public and private
funds to help restore 110-acres of wetland around Marsh Lake itself. DU has
contributed feedback on the Feasibility Report through the Minnesota DNR and is
supportive of ecosystem restoration of Marsh Lake.
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In addition to institutional recognition, the public recognizes the significance of
certain environmental resources. Public recognition of the significance of a resource may
involve membership in a conservation organization, financial contributions to resource-
related efforts, providing volunteer labor, and correspondence regarding the importance of
the resource. As noted above, several non-profit organizations have indicated interest in
improving the ecosystem quality and function of the Marsh Lake and Lac qui Parle
{(Audubon, The Nature Conservancy, DU). Several citizens groups have also formed around

improving conditions on the Minnesota River as well as within the project area including:

. Clean Up the River Environment (CURE)

. Friends of the Minnesota Valley

. Coalition for a Clean Minnesota River

. Minnesota River Board; consisting of delegates from each of the Counties within the
Minnesota River Basin

OO wpr

Coordination with the general public and non-profit groups active within the project
study area will occur during public review of the Feasibility Report.

In addition to institutional and public recognition of significant resources, technical
recognition means that a resource qualifies as significant based on its merits, which are
based on scientific knowledge or judgment of critical resource characteristics. Some

technical reasons that resources in the study area are considered significant include:

A. Status and Trends — 90% of Minnesota prairie wetlands have been lost due
to hydrologic alteration of the landscape, primarily for agricultural use. Those
wetlands that remain are often larger basins that were more difficuit to drain.
Given the reduced storage capacity within watersheds, the remaining
wetlands in the project area are under increasing stress from runoff carrying
sediments, nutrients and other contaminants which impact overall water

quality and ecosystem heaith.

B. Connectivity — Marsh Lake and Lac qui Parle are artificially constructed
impoundments on the main stem of the Minnesota River. Given their direct
hydrologic connection to upstream and downstream river reaches as weli as

tributaries such as the Pomme de Terre, the project area serves a critical
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connective function for aquatic fauna such as fish and amphibians,
particularly for reproduction and forage. As noted in previous sections of the
report, the project study area is a critical stopover for both ducks and geese.
Peak numbers of 150,000 Canada geese and 20,000 mallards have been
recorded within the Wildlife Management Area which in part is managed as a
Migratory Feeding and Resting Area (DNR). Ecosystem restoration features
are targeted at improving connectivity and function of the system for aquatic

species and birds.

C. Limiting Habitat — There are relatively few remaining wetland and shallow
lake habitat areas in western Minnesota. Marsh Lake and Lac qui Parle
provide habitat for an active breeding colony of white pelicans, one of only
two in the entire state. White pelicans, in addition to 30 other identified
species within the study area, are listed as a species of special concern by

the Minnesota Department of Natural Resources.

D. Biodiversity — Even with the presence of invasive species such as common
carp, the project area supports a rich and diverse abundance of wildlife,
detailed in Section 2.8.8. A number of the stated project objectives relate to
increasing the diversity and impact of invasive species through the
implementation of identified measures. invasive species have thrived in the
project study area primarily due to the human-induced conditions.
Restoration of the natural form and function of the ecosystem will tend to
favor habitat conditions and production of native species and natural

biodiversity.

4. Alternative Measures

Alternative measures are management actions that singly or in combination may
contribute to attaining the project objectives. Each project objective has a set of potential
management actions (Table 4-1). Most of the potential alternative measures listed in Table
4-1 were considered in the 2000 ~ 2002 DNR Marsh Lake planning process. Some

management actions would contribute to attaining more than one objective.
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Table 4-1. Alternative measures that couid contribute to attaining project objectives.

Goal Prablem Sub-Category Objective Cutput Alternatives
- Watershed BPs
1. Reduced wrbidity + Wetland restorations in swatershed
Sediment Loading | R0 sedimentioadingto Marsh take |2, nceeased aquaric lar groseh « Stecom bank stabilization in watershed
924108 Yover the 30-year period of analysis 3. tncrensed svailability of forage for + Revoutelower Pornme de Terre River to ts
waterfoul former channel
1. Reduuced sediment loading to Marsh Lake
ovar the 50-year period of analysis
2. ncseased extent, diversity and sbundance
of ermergent and sutmersed aquatic plants + Growing season drawdowns to restore
within Marsh Lake over the S0-year period of |1, Reduced turbidity emergent aquatic plants
sediment analysis 2. Increased aquatic plan growth - Construct stands to reduce wind fetch
3. Reduced sedimen ionwithin {3, increas ility of forage for = Construct exclosures to prevent grating
Marsh take over the 50-year period of waterfout and plant submersed aquatic vegatation
snalysis
4. Ircreased availability of waterfout
habitat within Marsh Loke over the SC-yesr
period of anslysis
+ Modify Marsh Lake Dam to attain tasget
Marsh Lake Ecosystem coter Jovels
State . .
] L ncrease lightatenuation Growing season drawdowns to restore
1. Restored natural fluctuations to the . emergent aquatic plants
D |2, Increase fraquency of consolidation of "
ycrotogis regime of Marsh Lake over the 50- 1 05022 P « Winter dravedowns to reducecarp
year period of analysis . abundancs
. 3. Increase frequency of germination of ) )
2. increased extent,diversity and abundance .+ install goted culvarts in the Lovisburg
Lake Level Variability : aquatic plant seedbed lovtsh:
of emergentand submarsed aquatic plants [7 e TS nceand 070 RORd to manage water evels in upper
within Marsh Lake over the 50-yaar pericd of quatic o Miarsh Lake
! diversity .
analysis I . + Install gated culverts in abandoned fish
5. Incrensed availability of forage for
vt pond to manage wates levels
» Breach dikein abandoned fish pand
-+ Breach of remove the Marsh Lake Dam
Arteturn of the Marsh Lake

ecosystem to aless
degraded, more natural and
functional condition

Restored aquatic habitat ity
betneen Marsh Lake, the Pomme de Terre

1. y of b
native fish between Lac qui Parfe and Marsh

» Construct 3 fishway in the Marsh Lake Dam
'+ Restore the fower Pomme de Teree fiver o
its former channel

+ Breach dike in abandoned fish pond

» Breach or remove the Marst Lake Dam

tow-Diversity Fish
Community

Ecosystam Comnectivily 1o nd Lac Qui Parle over theS0year  fiake
neriod of analysis 2. increase quality of habitatfor pischvores
1. Reduced abundance of aquatic invasive
fish species within Marsh Lake over the 50-
vear period of analysis

lnvasive Spacies 2. Increased diversity and abundanceof 1y 1occoase availability of spawning habitat
native fish within Marsh Lakeand the for northern pike
Pomme de ferre River over the $0-year 2. tncrease availability of spawning habitat
eriod of analysis for valteve
Redhice abund, fvasive fish species
Restored aquatic habitat coanectivity
o+ {between Marsh Lake, the Rormme de Terre
Ecosystern Connectivity e

Kiver and tac Qui Parle over the 50-year
pericd of anafysis

» Constrct  fishway in the Marsh Lake Dam
« Restare the fower Pomme de Terre River to
its former channel

-+ Winter drawdowns to reduce carp
abundance

Degraded Pomme de
Terre Ecosystem State

Sediment Deposition

Reduced sediment loadiriz to Marsh Lake
over the 50-year period of analysis

1, Reduced turbidity

2. Increased aquatic plan growth

3. Increased availability of forage for
woterfowt

+ Watershed B8PS

» Wetland restorations in watershed

+ Stream bank stabilization in watershed

-+ Reroute fower Pomme de Terre River to its
former channel

Ecosystem Connectivity

1. tncrease the diversity and abundance of
native fish in the Pomme de Terre River
2. Restorad geomorghic and floodptain
processes o the Pomme de Terre River over
the S0-year period of analysis

tored aguatic habit

1. increase the frequency of immigration of
native fish betwieen Lac qui Parte and Marsh
Loke

between Marsh Lake, the Pomme de Terre
iver and tac Qui Parle over the 30-year
period of anaysis

E pasening habita
for walieye

-+ Reroute fower Porame de Terre River to its
former channel

Final Report

117|Page




121

4.1 Description of Alternative Ecosystem Restoration Measures

4.1.1 Watershed Best Management Practices (BMPs)

A variety of watershed BMPs can be implemented to reduce sediment and nutrient
loading to Marsh Lake and Lac qui Parle. These include nutrient management on farms,
installation of grassed waterways and buffer strips along streams, conservation tillage, and
conversion of row crop fand to perennial cover. Watershed BMPs are implemented by
landowners with cost share assistance from state and USDA soil and water conservation

programs.

4.1.2 Wetland Restorations in Watershed

Restoration of wetlands that have been drained for agriculture can be very effective
at restoring the hydrologic regime, reducing loading of sediment and nutrients, and providing
habitat for wildlife. Restorations of drained wetlands are implemented by landowners with
cost share assistance from the U.S. Fish and Wildiife Service and from state and USDA soil

and water conservation programs.

4.1.3 Stream Bank Stabilization in Watershed

Agricultural drainage and ditching has altered the stream drainage network in the
Upper Minnesota River watershed and tilling perennial grasslands has led to destabilization
of stream channels. Measures to restore the hydrologic regime and to stabilize stream
channels can reduce loading of sediment and nutrients to Marsh Lake and Lac Qui Parle.
Restorations of stream channels are implemented by landowners with cost share assistance

from state and USDA programs.

4.1.4 Restore the Lower Pomme de Terre River to its Former Channel

Currently, the channelized lower Pomme de Terre River flows into Marsh Lake and
short circuits to the overflow spillway at Marsh Lake Dam. The bed sediment has been
depositing a delta in Marsh Lake, and the suspended sediment flows toward the Marsh Lake
Dam and on into Lac qui Parle. Rerouting the lower Pomme de Terre River to its former
channel and floodplain at the confluence with the Minnesota River downstream of Marsh
Lake Dam (Figure 4-1) would restore natural floodplain processes. Sediment from the

Pomme de Terre River would be deposited overbank in the floodplain during higher
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discharge events. The sediment in the former river channel is currently about 0.5 feet of silt
over the former sand/gravel substrate. This fine material would be scoured out in the first
year following restoring flow to the former channel therefore no excavation will be required

to reestablish the historic channel.

The Pomme de Terre River would be re-routed into its former channel in a meander
loop upstream of Marsh Lake Dam and into the ionger former channel downstream of the
Marsh Lake Dam by constructing three earthen cut-off dikes (Figure 4-1). The total length of
river channel that would be restored would be 11,500 feet. With an average 80-ft wide
channel, approximately 21 acres of river channel would be restored. This would restore
floodplain processes to the Pomme de Terre River delta downstream of the Marsh Lake

Dam, a 293-acre area.

The upstream cut-off dike would be armored with rock on the upstream side to
withstand river currents. The top of the upstream cut-off dike would be about one foot
higher than the surrounding floodpiain, allowing it to be overtopped during floods. The top of
the downstream cut-off dike and the west cut-off dike would be at the same elevation as the
Marsh Lake Dam embankment, at 950 ft. The west cut-off dike would involve raising a
township road, also to 950 ft. The downstream and west cut-off dikes would effectively
become part of the Marsh Lake Dam embankment. A total of 39,800 cubic yards of earth fill

would be used to construct the cut-off dikes.

Clay material to construct the cut-off dikes would be borrowed from the field
northwest of the downstream cut-off dike within the Lac Qui Parie Wildlife Management
Area. The borrow area would be approximately 5.7 acres, excavated to a depth of 4 feet.
Lake bed material excavated from the approach to the drawdown structure in Marsh Lake
Dam would be used to partially fill and top dress the borrow area. The borrow area would

be planted to native grasses foliowing construction.
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Figure 4-1. Pomme de Terre River existing channel (purple), realignment into former

channel (blue), earthen cut-off dikes (green), 2007 mussel sampling locations (red).

The lower Pomme de Terre River supports an abundant and diverse mussel
community with two state-listed species (See Section 2.8.7 above). Mussels in the lower
reach of the channelized Pomme de Terre River below the lower cut-off dike would no
longer be in a flowing river and would probably die. Mussels in the locations of the cut-off

dikes would be buried.

Based on discussions with the DNR, this alternative measure would include a survey
of the existing mussel community in the lower Pomme de Terre River and monitoring the
recolonization of the restored river channel as part of the Marsh Lake project. There is not a
Federal interest in a large-scale mussel relocation effort for a native mussel community

containing no Federally-listed endangered or threatened species.

If the DNR chooses to do so, the DNR may harvest mussels from the impact area in
the lower Pomme de Terre River and temporarily relocate the mussels to selected areas in

the Pomme de Terre River upstream. PIT (passive integrated transponder) tags couid be
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attached to relocated mussels and then used to find them later. Following a year or two of
flow through the restored channel to aflow the fine-grained sediment to be scoured down to
the underlying sand-gravel substrate, the mussels in the temporary relocation sites could be
removed and stocked into the restored river channel above and downstream of the Marsh
Lake Dam. Parts of the restored channel would not receive relocated mussels and would
serve as a control to enable monitoring of mussel recruitment and recolonization. A
reference reach of the Pomme de Terre River upstream of the impact area was surveyed for
mussels in 2010 (Appendix Q).

Survey of the Existing Lower Pomme de Terre River and Mussel Community

A systematic survey of the impact area of the lower Pomme de Terre River was done
in 2010 by collecting 0.25 m? randomly located quadrat samples (Appendix Q). Additional
sites not sampled in the 2007 survey were sampled by qualitative timed searches to better
assess the species richness of the mussel community. From these data a population
estimate, population demographics and community composition descriptors were generated
and will be used as perspective when characterizing the recruitment of mussels into the
restored channel over time. A map of the river showing the density of mussels, number of
mussels <3 years old, and number of species found at each collection site was generated
(Appendix Q).

A cursory survey of several sites within the old channel consisting of wading and
snorkeling where needed will be done to support or refute the assumption that there are no
live mussels currently in the former Pomme de Terre River channel to be restored. The
former Pomme de Terre River channel to be restored has had six or more inches of silt
deposited there since the river was diverted when the Marsh Lake Dam was built. Mussels
are unlikely to occur there now. Following three years of flow through the restored areas
above and below the Marsh Lake Dam, biologists will survey the restored river channel
using qualitative timed searches at a minimum of 5 sites to assist in finding all species
present and systematic quantitative sampling similar to that used within the impact area. At
least 100 0.25 m? quadrat samples will be collected as described above to allow for a
population estimate of mussels that may have been recruited since restoration of flows.
Mussels collected during this sampling will be identified to species, measured (TL) and
growth arrest lines counted. Qualitative information on the substrate types represented at

each sample will be estimated and recorded as a percent among 7 substrate categories:
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Woody debris, Organic Detritus, Silt, Sand, Gravel, Cobble, or Boulder. A map of the river
showing the density of mussels, number of mussels <3years old, and number of species

found at each collection site will be generated.

Consideration (assessment of the existing and monitoring to assess reestablishment
in restored channel) of the existing mussels, their habitat, and the ecosystem services they
provide is an important part of this project to the DNR. Approaches to accomplish that, to
the best of existing knowledge, are currently being worked on are partially listed above.
These may include: organism identification, enumeration, and vaiuation using American
Fisheries Society (AFS) replacement numbers; habitat mapping and valuation, and
ecosystem service identification and valuation. The DNR’s involvement in accomplishing
this aspect of the project can be assumed. A more complete experimental design will be
developed in the detailed design phase of the project.

Estimated cost for the lower Pomme de Terre pre-project survey and three years of
post-project monitoring was provided by the Minnesota DNR (Table 4-2). The estimated
total cost of $128,000 includes data analysis and reporting.

Table 4-2. Estimated cost of Pomme de Terre River survey and monitoring mussel
recolonization in the restored Pomme de Terre River channel.

Per Day/one
Tasks Days # Crews crew Report Total

Est. Current Channei Pop & Reference site 6 2 $ 200000 $ 200000 $ 26,000.00
Evaluate New Channel 1 2 $ 200000 $ 200000 $ 6,000.00
Cutoff Channel Mussel Salvage 2 2 $ 200000 $ 1,00000 $ 9,000.00
Yr3 Monit; New Channel/Reference site 6 2 $ 200000 $ 500000 $ 29,000.00
Yr6 Monit; New Channel/Reference site 6 2 § 200000 $ 500000 $ 29000.00
Yr10 Monit; New Channel/Reference site 6 2 § 200000 $ 500000 $ 29,000.00

Total $ 128,000.00

Bridge Over the Pomme de Terre River

A bridge over the re-routed Pomme de Terre River channel would be constructed to
maintain access to Marsh Lake Dam (Figure 4-2). The bridge wouid be 450 feet long with 5
spans and be constructed of 46” deep concrete i-girders. The bridge would be designed to
carry cars, trucks, materials and equipment needed to provide continued public access and
to maintain the Marsh Lake Dam. The deck of the bridge would be 40 feet wide to carry two
lanes of traffic.
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Figure 4-2. Conceptual design of a bridge over the re-routed Pomme de Terre River.
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4.1.5 Modify Marsh Lake Dam to Attain Target Water Levels and Construct a Fishway
(Passive water level management)

Marsh Lake Dam could be modified with a fishway structure to provide a passive
weir that would increase water level variability on Marsh Lake, attain the target water level
regime and to allow year-round fish passage (Figure 4-4). The fishway would be
constructed in the existing fixed crest spillway in Marsh Lake Dam. The fishway was
designed by comparing a number of alternatives to optimize the time that the lake is in the
target range of water levels (Objective 2) and to have suitable velocities within the fishway to
allow upstream fish passage to provide habitat connectivity for fish through the Marsh Lake
Dam (Objective 7). In order to maintain desired pool elevations for protection of nesting
waterfowl, through discussions with the DNR, the average September Marsh Lake water
level of 937.7 ft was selected as the target water level elevation (Figure 4-5).

Nature-like fishways are effective in re-establishing fish migration routes past dams
and other hydraulic obstacles. Nature-like fishways simulate natural river channels and the
hydraulic conditions that fish have evolved to swim through. Nature-iike fishways can be
simple rock ramps that look like natural rapids or bypass channels with riffles and pools.
Many nature-like fishways have been constructed in Minnesota and have been very
effective in restoring migratory fishes to stream networks (Figure 4-3) (L. Aadland,
Minnesota DNR, personal communication).
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Figure 4-3. Rock ramp fishway at a lake outlet. Minnesota DNR photo.

The fishway would be constructed in the location of the existing fixed ogee crest
spillway in the Marsh Lake Dam. The fishway would have a series of arched rock riffles
(Figure 4-4). This would concentrate flow toward the middle of the fishway. Shallow areas
on the sides would have slower current velocities and would allow upstream passage by
smalier and weaker-swimming fish. The riffles would be made of bouiders imbedded into
smaller rock, with pools of deeper water between the riffles. Water would flow between the
boulders in the riffles at velocities that fish could still swim through. Each riffle would produce
a head loss of approximately 0.8 ft.

The fishway would be constructed with a rock fill base at a 4% slope, nine boulder
weir “steps” of 0.8-ft head each, 20-ft spacing between the boulder weirs, a 30-ft wide notch
in the existing spillway from 937.6 ft down to 935.5 ft, a 30-ft wide V-notch in base rock, with
invert of 936.0 ft.
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Figure 4-4. Conceptual design of a Marsh Lake fishway. Flow from upper left to lower right.
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Figure 4-5. Historic Marsh Lake water levels and the 437.7 ft September target water level

elevation.

Final Report 125|FPage

o



129

4.1.6 Construct Water Level Control Structure to Allow Drawdowns to Restore
Emergent Aquatic Plants and Reduce Carp Abundance (Active Water Level
Management)

Growing season drawdowns are effective in providing dewatered mud flat conditions
that emergent aquatic plants need to germinate from seed (Figure 4-6).

Figure 4-6. Seedling arrowhead and other emergent aquatic plants on exposed mud flats in
Pool 8, Mississippi River, during a 2005 growing season drawdown.

Growing season drawdowns are typically conducted following spring high water into
September when plants go senescent. Growing season drawdowns can be done in two
consecutive growing seasons to allow plants germinated in the first year to grow to full size
before flooding to normal water levels. Once established, perennial aquatic plants can
persist for years, providing valuable food and habitat for fish and wildlife.

Drawdowns on Marsh Lake would require modifications to the Marsh Lake Dam to
allow active water level management. A water control structure would be built in the existing
overflow spillway area to provide controlled discharge capacity to enable a drawdown. The
ability to maintain the pool in a drawdown condition with less than one week of high water
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following a runoff event is needed to prevent "drowning” of newly germinated emergent

aquatic plants. This was used as design criteria for the water control structure (Figure 4-7).
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Figure 4-7. Conceptual design of a drawdown water controi structure for the Marsh Lake

Dam.

The drawdown structure would be 113.5-feet wide with 10 bays. The water control
structure would have a 16-ft wide walkway across the top that could serve a secondary

purpose as part of a trail across the dam in the future.
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The structure would enabie drawdown of approximately 90 percent of the lake to
elevation 935 ft for winter drawdowns, dewatering approximately 3,569 acres of lake bed
(Figure 4-8).

Figure 4-8. Marsh Lake flooded area outline at different water surface elevations.

Growing season drawdowns of the Marsh Lake pooi should maintain a minimum
elevation of 936.0 ft to prevent mainland predators from accessing the colonial bird nesting
islands. Growing season drawdowns would expose 2625 acres of lake bed, allowing
germination of emergent aquatic plants.

The frequency of drawdowns would be based on the extent of emergent aquatic
vegetation. When the area of emergent aquatic vegetation in Marsh Lake falls below 1500
acres (see Objective 5 above), a growing season drawdown would be conducted the next

year if river discharge allows.
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Winter Drawdowns to Reduce Carp Abundance

Winter drawdowns would reduce the volume of water in Marsh Lake and the amount
of available dissolved oxygen, imposing hypoxia stress and winterkill on carp. Winter
drawdowns would stress other fish species and would kill most submersed aquatic plants
except sago pondweed, which is the most common submersed aquatic plant in Marsh Lake
and the target species for structural enhancement to the ecosystem. Sago pondweed is
resistant to freezing if snow covers the dewatered sediment. Winter drawdowns on Marsh
Lake would also require a water control structure in the Marsh Lake Dam to allow active
water level management as described above. Winter drawdowns would be implemented
following growing season drawdowns or separately as needed to limit carp abundance in
Marsh Lake and meet project Objective 8. As noted above, winter drawdowns will stress the
existing fish community, primarily dominated by invasive carp, but will aliow native fish to
reestablish within the lake in the following spring, ultimately shifting the dominance from
invasive species to the native community. Winter drawdowns would be to the sill elevation of
the stoplog control structure, 935.0 ft, leaving 2425 acres of water in Marsh Lake, most of
which would freeze to the bottom.

4.1.7 Install Gated Culverts on Louisburg Grade Road

The existing culverts under the Louisburg Grade Road (Figures 4-9, 4-10) drain
water from the upper end of Marsh Lake. The Louisburg Grade Road is owned and
maintained by Akron Township of Big Stone County. The culverts are deteriorating and
should be replaced. A natural river levee of higher ground exists along the Minnesota River
upstream of the Louisburg Grade Road. New culverts with stoplogs would allow active

management of water levels in the upper end of Marsh Lake.

Water levels in the upper part of Marsh Lake could be managed separately from the
main body of the lake. For exampie, high water levels could be maintained for a time in
early spring to provide flooded marsh habitat upstream of the Louisburg Grade Road for
spawning northern pike and to improve survival of young-of-year fish. The stop logs could

then be removed to allow the fish to return to Marsh Lake.
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Figure 4-9. Culverts under the Louisburg Grade Road at the upper end of Marsh Lake.

Figure 4-10. Location of culverts under the Louisburg Grade Road at the upper end of
Marsh Lake.

Water levels in the upper part of Marsh Lake could also be managed separately from
the main body of the lake to provide deeper marsh habitat during years when growing
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season drawdowns are implemented on Marsh Lake. This would provide habitat for nesting
waterfowl and furbearers when much of the rest of Marsh Lake is dewatered.

4.1.8 Install Gated Culverts and Pump System on Abandoned Fish Pond

The abandoned fish pond on the downstream side of the Marsh Lake Dam (Figure 4~
11) currently is shallow un-vegetated aquatic habitat without connection to Lac qui Parle. If
the existing inlet and outiet structures were rehabilitated or new ones installed, the
abandoned fish pond could be operated as a moist soil management area to produce food
for shorebirds and waterfowl, and/or to provide spawning habitat for northern pike. If it were
to be operated as a moist soil management unit, a pump would be needed to maintain low

water levels for emergent plant germination.

4.1.9 Breach Dike on Abandoned Fish Pond

Breaching the dike in one or more places on the abandoned fish pond would allow
water levels within it to be the same as in the upper end of Lac qui Parle, and would aliow
fish access to the area. The shallow abandoned fish pond area would also provide

shorebird habitat during times when Lac qui Parle water {evel is low.

Figure 4-11. Marsh Lake Dam with abandoned fish rearing pond at upper right.
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4.1.10 Breach or Remove Marsh Lake Dam

The Marsh Lake dam would be removed or breached in several locations, allowing

free flow of the Minnesota River into Lac Qui Parle.

4.1.11 Construct Islands in Marsh Lake

Islands can be constructed to break up wind fetch, reduce sediment resuspension,
encourage the growth of submersed aquatic vegetation, provide protected areas for fish and
waterfowl, and to provide loafing habitat for colonial waterbirds (Figures 4-12 and 4-13).
The size, layout and number of islands that would most effectively reduce wind fetch and
wave action on Marsh Lake was designed using a wind fetch model (Rohweder et al. 2008)
(See Section 2.4).

Additional considerations were applied to the island design by the DNR to avoid
public use, and navigation problems. A variety of island designs were considered, ranging
from simple rock breakwaters to islands that incorporate mud flats and ponds within them.
Given the adequate number of existing islands for nesting colonial waterbirds on Marsh
Lake, no additional islands are needed for bird nesting.

This alternative measure consists of simple rock islands that break wave action.
Islands of this type also shelter areas allowing submersed aquatic plants to grow and they

also provide sheltered feeding and resting areas for birds.

Figure 4-12. Constructed rock island sheltering aquatic vegetation. Pool 9, Mississippi River.
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Figure 4-13. Location of potential rock breakwater islands (red) in Marsh Lake.

The rock islands would be constructed of local rock (quarry scrap and from farm
fieldstone piles, not "mined" from native prairie areas). The rock islands would likely be built
during winter when the lake is drawn down. The rock islands would be built to a top
elevation of 940.3 ft, with a top width of 5 ft and side slopes of 3 to 1. Breakwater A
(northernmost) would be 2647 ft long. Breakwater B (middle) would be 2153 feet long, and
Breakwater C (southernmost) would be 2466 feet long. A total of 41,045 cubic yards of rock

would be used to construct the breakwater islands.

4.1.12 Construct Exclosures to Prevent Grazing and Plant Submersed Aquatic

Vegetation

Submersed aquatic vegetation can be planted in shallow lakes where the seed bank
is exhausted or propagules are scarce. Seeds and propagules can be obtained from
commercial nurseries or harvested from the wild. After seeds and propagules have been
planted, they require protection from grazing. Exclosures are typically netting suspended
from stakes to exclude carp. Once sufficient area of submersed aquatic vegetation is

established, the exclosures can be removed and the vegetation cover may expand.

Final Report o B o 133|Page



137

4.2 Screening of the Alternative Measures

Identified alternative measures must be evaluated in their effectiveness in achieving

planning objectives while simuitaneously complying with administrative, policy, legal and

environmental constraints. From Section 3, objectives and constraints were identified as

follows:

Objectives

Constraints

1.Reduced sedimentioading to Marsh Lake
over the 50-year period of analysis

2. Restared natural fluctuations 1o the
hydrotogic regime of Marsh Lake over the 50~
year period of analysis

1. The planning process must be consistent with all applicable Federal taws,
Executive Orders, Agency Regulations and other applicable policy.

3. Restored geomorphic and floodplain
processes to the Pomme de Terre River over
the 50-year period of analysis

4.Reduced sediment resuspension within
Marsh Lake over the 50-year period of
analysis

2. The formulation of alternative measures should avoid, to the greatest extent
possible, the reduction of the flood damage reduction benefits provided by the
dams.

5. Increased extent, diversity and abundance
of emergentand submersed aquatic plants
within Marsh Lake over the 50-year period of
analysis

6. |ncreased availability of waterfowl|
habitat within Marsh Lake over the 50-year
period of analysis

7.Restored aguatic habitat connectivity

between Marsh Lake, the Pomme de Terre
River and Lac Qui Parie over the 50-year

period of analysis

8. Reduced abundance of aquatic invasive
fish species within Marsh Lake aver the 50-
year period of analysis

9. Increased diversity and abundance of
native fish within Marsh Lake and the
Pomme de Terre River over the 50-year
period of analysis

3.1nits existing condition, Marsh Lake and the Pomme de Terre River provide
functional habitat for a number of species. A universal constraintin the
planning of ecosystem restaration projects is the maxim that the restoration
activities should not degrade, but rather seek to improve, the existing function
of the ecasystem from its current state. Consideration of the potential adverse
impacts to species within the project area therefore imposes constraints on
the development of alternative measures. Specific biotic considerations
include:

a. American Pelicans —a colony of nesting and breeding pelicans inhabits
Marsh Lake during the summer months. Peiicans seek refuge on islands in the
lake. Changes to water |evels within the lake should minimize the impacton
the isolation of these islands.

b. Mussels ~A diverse mussel community exists within the lower reaches of
the Pomme de Terre River. Consideration of project alternatives should
minimize the impacts to this community and its future viabitity.

¢. Fish Community —while the community is primarily dominated by common
carp {an invasive species), Lac qui Parfe and Marsh Lake also support
communities of native fish. Changes to water levels resulting from alternative
measures must minimize the negative impact on the native fish community,
particuiarly valuable northern pike spawning habitatin the upper end of
Marsh Lake.
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Not all the potential alternative measures identified can or should be implemented in
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the Marsh Lake Ecosystem Restoration project. in addition to the objectives and

constraints, three screening criteria were used to identify the alternative management

measures retained for further consideration:

1) Could the management action be implemented as part of the Marsh Lake Project?

2) Would the management action be ecologically effective?

3) Would the management action be practicable from an engineering perspective?

Table 4-2 Assessment of the viability of the alternative measures.

Alternative Measures Can be Ecologically Practicable Retain for
implemented Effective? from Further
as part of Engineering | Consideration?
Marsh Lake Perspective?
Project?

No Action Yes No Yes Yes (for
comparison
with other
alternatives)

Watershed BMPs No Yes Yes No

Wetland restorations in No Yes Yes No

watershed

Streambank stabilization in | No Yes Yes No

watershed

Restore Pomme de Terre Yes Yes Yes Yes

River to its former channel

Modify Marsh Lake Damto | Yes Yes Yes Yes

attain target water

levels/construct fishway

Drawdowns to restore Yes Yes Yes Yes

emergent aquatic plants,

control carp, modify Marsh

Lake Dam

Install gated culverts Yes Yes Yes Yes

Louisburg Grade Road

install gated cuiverts and Yes No No No

pump system in

abandoned fish pond

Breach dike on abandoned | Yes Yes Yes Yes

fish pond

Breach or remove Marsh Yes Yes No No

Lake Dam

Construct islands in Marsh | Yes Yes Yes Yes

Lake

Construct exclosures, plant | Yes Potentially | No No

submersed aquatic plants
ol Repoftw“
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No action to restore the Marsh Lake ecosystem continues to impose unnaturally high
water levels with only passive water level variability, relying on droughts to reduce inflows to
zero and lower water level in Marsh Lake below the level of the fixed crest weir. This
alternative measure would not meet the project objectives. it will be retained for further

consideration because it is part of the without-project future baseline condition.

A variety of watershed BMPs can be implemented to moderate the hydrologic regime
and reduce sediment and nutrient loading to Marsh Lake and Lac qui Parle. These are all
actions that can and hopefully will be implemented by private landowners, other agencies
and organizations under other programs. These alternative measures are being evaluated
in the Minnesota River Basin Integrated Watershed Study. These alternative measures will
not be retained for further consideration in the Marsh Lake project. They are actions that
extend throughout the Upper Minnesota River Basin and are beyond the scope of the Marsh
Lake project.

Lowering the water level within the abandoned fish pond area to below the level of
Lac qui Parle would require pumping. Given the smali size (10 acres) of this area, lack of
DNR interest in active water level management in this area and the relatively high cost of
pumps and operation and maintenance, this alternative measure has been dropped from
further consideration.

Removing Marsh Lake dam would continuously lower the water level of Marsh Lake,
allowing it to fluctuate along with the water level in Lac qui Parle reservoir. Much of Marsh
Lake would become dewatered, reverting to wet meadow and marsh with the Minnesota
River channel running through it. The potential for extensive areas of emergent and
submersed aquatic vegetation providing food for migratory waterfowl would be significantly
reduced. The colonial waterbird nesting islands would become vuinerable to predation and
the colonial waterbirds would have restricted foraging area. in its current state, the Marsh
Lake Dam does provide a minor benefit to flood damage reduction by storing the head of
minor flooding in the upstream portion of the reservoir. Removing the hydraulic constriction
of the Marsh Lake dam would reduce the head and storage upstream and would have the
potential to increase the risk of downstream flooding damages. For these reasons, this

alternative measure was dropped from further consideration.
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Constructing exclosures to prevent carp grazing and planting submersed aquatic
plants would be difficult in Marsh Lake due to fluctuating water levels and the wind and wave
conditions that occur there. A sufficiently abundant seed and propagule bank for sago
pondweed is present that allows abundant growth in years when growing conditions permit,
so the seed bank is not a problem. For these reasons, this alternative measure was

dropped from further consideration.

The alternative measures retained for further consideration (Table 4-3) derive from
the ecosystem objectives for the project and are considered promising for implementation;
potentially ecologically effective and practicable from an engineering perspective. Estimated
costs of these alternative measures are provided in Table 4-3 and in Appendix G. The

alternative measures will be combined into the alternative plans.
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Table 4-2. Alternative measures retained for further consideration.

1) No Action

2) Restore Pomme de Terre River to its former channel

3) Modify Marsh Lake Dam to attain target water levels, construct fishway

4) Construct a drawdown water control structure to enable water level drawdowns

and restore aquatic plants

5) Instail gated culverts in Louisburg Grade Road

6) Breach dike at abandoned fish pond

7) Construct islands in Marsh Lake

Table 4-3. Costs of the alternative measures.

Planning,
Alternative Net Engineering | Construction
Measure Benefit | First Costs of & Design Management Total First Average
Number |Alternative Measures (AAHU) | Construction | O&M Cost {PED) (CM) Project Costs |Annual Costs
1 No Action 0 $ - 18 - 1% - 1% - 1% - 1% -
Restore Pomme de Terre River to its
2 former channel 6567 |$ 34482121 $ 115081 § 387,945/ § 193973[ § 4030,130|$ 203588
3 Modify Marsh Lake Dam o attaintarget! 483 1§ 1309695 ' § 7245/§ 154433 |3 77216 % 183134415 85382
Construct drawdown water control
4 structure 725 % 25042171% 1350313 278993 |$% 139,406 [$ 3012706 |§ 157,782
Instalt gated culverts in Louisburg
5 Grade Road 610 1% 448802 1 § 800i$ 52815|§$ 26,4081 $ 52812518 26105
5] féreach dike at abandoned fish pond 5 $ 86,4261 % 5018 870 $ 4351 % 7.731 1% 421
7 |Construct istands in Marsh Lake 239 |§ 40052541% 2037613 448875|8% 224438 | § 4679567 |3 244535
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4.3 Alternative Plans

Alternative plans are combinations of alternative measures that would contribute
to attaining the planning objectives. A stand alone measure is an alternative measure that
can be implemented independently of others, resulting in some positive amount of
ecosystem restoration output. Optional measures are those measures that would have

limited utility by themselves, but can be implemented with other measures.

4.3.1 Stand Alone Measures

Measure 1 —- No Action

The Corps is required to consider the option of “No Action” as one of the alternatives.
With the No Action plan, which is synonymous with the “Without Project Condition,” we
assume that no project would be impiemented by the Federal Government or by local
interests to achieve the planning objectives. The No Action plan forms the basis from which

all other alternative plans are measured.

Measure 2 — Restore the Pomme de Terre River to its former channel

This is a stand-alone measure that could be implemented independently of other
restoration alternatives. Earthen berms would be constructed to re-route the river into its
former channel both upstream and downstream of the Marsh Lake Dam access road
embankment. This alternative would include a bridge over the river to maintain access to
the Marsh Lake Dam and monitoring of the mussel community as described in Section 4.1.4

above.

Measure 3 - Modify Marsh Lake Dam to attain target water levels, construct fishway

This is a stand-alone measure that could be implemented independently of other
restoration alternatives. Marsh Lake Dam would be modified with a fixed-crest weir fishway
that would allow passive attainment of target water levels in most years and also allow

continuous fish passage between Lac qui Parle and Marsh Lake.

Measure 4 — Construct a drawdown water contro! structure in Marsh Lake Dam
This is a stand-alone measure that could be implemented independently of other

restoration alternatives. Marsh Lake Dam would have to be modified with a water controi

structure to enable water level management. Growing season drawdowns to elevation

936.0 ft would be done to encourage reestablishment of emergent aquatic plants and to
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increase the extent of submersed aquatic plants, particularly sago pondweed, an important
source of forage for waterfowl. Following growing season drawdowns, winter drawdowns to

elevation 935.0 ft couid be implemented to reduce carp abundance.

Measure 5§ — Install gated culverts in Louisburg Grade Road

. Installing stoplog control structures on the Louisburg Grade Road culverts would
enable holding water in upper Marsh Lake in years when a growing season drawdown was
conducted, allowing northern pike to successfully spawn in the flooded marsh vegetation
and the young to grow into juveniles. Implementation of this measure is dependent on the
construction of a drawdown structure and would only be effective in drawdown years on the
lake. The measure is considered stand alone, but will only be combined with Alternative

Plan combinations that include the drawdown structure for the purpose of plan formulation.

Measure 6 — Breach dike at abandoned fish pond

This is a stand-alone measure that could be implemented independently of other
restoration alternatives. Breaching the fish pond dike on the downstream side of the Marsh
Lake Dam would provide connectivity between the fish pond area and the upper end of Lac
qui Parle, allowing native floodplain vegetation to become established and providing
seasonally variable habitat for fish and shorebirds.

Measure 7 — Construct islands in Marsh Lake

This is a stand-alone measure that could be implemented independently.
Constructing islands to break up wave action and reduce sediment resuspension would
improve conditions for submersed aquatic plant growth. Although this is a stand-alone
measure, it would be best to construct islands in Marsh Lake in conjunction with growing
season and winter drawdowns (Measure 4) and modifying Marsh Lake Dam to attain target
water levels (Measure 3). Growing season drawdowns would consolidate lake bed
sediment, reducing sediment resuspension. Winter drawdowns would reduce carp

abundance and grazing on submersed aquatic plants.
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5. Optimization and Best Buy Analysis

Environmental plan evaluation consists of a comparison of the environmental
outputs and the economic costs of alternative plans. The cost effectiveness and
incremental cost analysis procedures provide a framework to assist in environmental pian
evaluation. The following analysis was accomplished using the planning methodology
incorporated in the Institute of Water Resources Cost Effectiveness and Incremental Cost
Analysis program (IWR-PLAN). Combinations of solutions were derived and a total cost and
total output is calculated for each combination. The program then conducts cost
effectiveness analysis; first identifying the least cost combination for every possible level of
output, and then identifying the cost effective set of combinations by screening out pians
where more output could be provided by another combination at the same or less cost.
Once the cost effective set of combinations is identified, the program caiculates the
incremental cost and incremental output of moving from each combination to the next larger
combination. The program also identifies the subset of the cost effective set which is the
most efficient in production, or “best-buys”, as scale increases from the smallest to the

largest combination.

Alternatives evaluated include the no action alternative and various combinations
of restoration measures. The ecosystem output variable is stated in average annual habitat
units (AAHU). Project outputs were determined by estimating the additional amount of
enhanced Marsh Lake aquatic habitat, Marsh Lake emergent marsh habitat, Pomme de
Terre River aquatic habitat, and floodplain wetland habitat that wouid be provided by each
alternative using a Habitat Evaluation Procedures (HEP) analysis (Appendix E).

Representative species and guilds used in the HEP analysis were diving ducks
for Marsh Lake aquatic habitat, walleye for Lac qui Parle and Pomme de Terre River aquatic
habitat, northern pike for Lac qui Parle and upper Marsh Lake aquatic habitat and great blue
heron for the abandoned fish pond wetland habitat. U.S. Fish and Wildlife Service "Blue
Book" models and an Upper Mississippi River diving duck habitat model were used in the
HEP analysis No relative value weighting of the habitat type areas potentially affected by
the Marsh Lake project was conducted. Details of the HEP analysis are provided in
Appendix E.
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Cost estimates for the alternative plans were based on October 2011 price levels.
Details of the cost estimate are provided in Appendix G. The first costs of implementation
include detailed design, contracting, construction, planting, and monitoring. Recurring
operation and maintenance activities following construction and habitat restoration were
estimated over the 50-year project life and included in the cost estimate. Average annual
costs were calculated by multiplying the first costs with operation and maintenance
(OMRR&R) costs by an Interest and Amortization Factor for 4 1/8 percent (0.04125) over

the 50 year period of analysis.

Pian formulation through IWR-Plan generated 48 alternative plans. Table 5 -1
presents the alternative plan combinations and Table 5-2 presents individual aiternative
measure average annual cost estimates at March 2011 price levels, as well as the
estimated benefits (in average annual habitat units, AAHU’S). Alternative plans range from
the no action alternative with no costs and no benefits to the 48th combination (identified as
Alternative Plan 5) that has an average annual cost of $717,831with benefits of 8,508
AAHU’s.
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Table 5-1. Alternative plans with average annual benefits and average annual costs

g b} =)
HEREREI AT 13 1 s
e | = & Bl1EE ES E a
SE|E 3 |28 55|23 fx < § 2 3
32|25 3 g AR $E gg 23 |3
i e 213 g8 g8 §3 B g i
E 33 E e I3 Ed H
MNo. 2 8 £ <
1 0 $ - $ - ”
3 X 5 S 421 s 84.20
3 X 239 $ 244,535 $ 1,023.16
4] x x 244 $ 244,956 $ 1,003.92
5 X 483 $ 85,382 S 176.77
& I3 X 488 $ 85803 S 175.83
7 X X 722 $ 329,917 S 456.95
8 X 725 $ 157,782 $  217.63
S X X X 727 $ 330,338 $  454.39
10] X X 730 $ 158,203 S 216.72
11 X X 964 $ 402,317 S 417.34
12 X X X 969 $ 402,738 $ 41562
13 X X 1208 $ 243,164 $ 20129
14 X X X 1213 $ 243,585 $  200.81
151 X b3 X 1326 & 487,699 $  367.80
161 X X X X 1331 S 488,120 S 36673
17 X X 1335 $ 183,887 $  137.74
18] X X X 1340 $ 184,308 S 137.54
19 X X X 1574 S 428,422 S 27219
26 X X X X 1579 $ 428,843 $ 27159
27 X X X 1818 $ 269,269 $  148.11
22 X I3 X X 1823 $ 269,690 S 147.94
23 X X X X 1936 $ 513,804 S 26539
24 X I3 X X X 1941 $ 514,225 S 26493
25 X 6567 S 203,588 S 31.00} "
26 X X 6572 $ 204,009 $ 31.04 |~
27 X X 6806 $ 448,123 S 65.84
78] X 3 X 6811 S 448,544 s 65.86
291 X X 7050 $ 288,970 S 40.99
30f X X X 7055 $ 289,391 S 41.02
£ 3 X X 7289 $ 533,505 S 73.19
32| X X 7292 $ 361,370 $ 49.56
33 X X X X 7294 $ 533,926 $ 73.20
34 X X X 7297 $ 361,791 $ 49.58
3] X X X 7531 $ 605,905 3 80.45
3/ X X X X 7536 $ 606,326 s 80.46
37 X X X 7775 S 446,752 S 57.46
38] X X X X 7780 $ 447,173 s 57.48
ES] S X X X 7893 S 691,287 S 87.58
4] X X 3 X X 7898 $ 691,708 S 87.58
Z S X X 7902 $ 387,475 $ 49.04
27X 3 X X 7907 $ 387,896 $ 49.06 | *
43 X X X X 8141 S 632,010 S 77.63
X X X X X 8146 $ 632,431 $ 77.64
ES IS X X X 8385 $ 472,857 3 56.39
46] X X X X X 8390 S 473,278 S 56.41 | *
4l X X X X X 8503 S 717,392 S 84,37
48] X X X X X X 8508 $ 717,813 $ 8437 1"
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To further refine the number of alternative plans remaining, criteria to distinguish
the cost effectiveness of each alternative were established. The screening for cost
effectiveness included the following:

e The same output level could be produced by another plan at less cost;
e A larger output fevel could be produced at the same cost; or
A larger output level could be produced at less cost.

Five alternative plans (including the “No Action” aiternative) emerged as cost-
effective and were identified as "Best Buy" plans through incremental and cost effectiveness
analysis using the Corps of Engineers IWR Planning Suite (Table 5-1, Figure 5-1). in the
figure below, a blue best-fit straight line is included to identify the trend in cost-effective
plans, white a red best-fit curve is included to iliustrate the array of best buy plans within
chart.
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Figure 5-1 Results of incremental and cost effectiveness analysis of the alternative plans.

Average annual costs (y-axis costs) versus average annual habitat units (x-axis benefits)

Figure 5-15 further highlights information included in Table 5-1 by illustrating the
average annual cost per unit (cost of one AAHU) for each plan contrasted with the
corresponding cumulative ecosystem benefits of each plan. Best Buy/Alternative Plans are

specifically identified within the graph.
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Figure 5-2 Average annual costs per average annual habitat units (Best Buy Plans
Identified)

A best buy plan is a cost effective plan that has the greatest increase in output or
benefit for the least increase in cost. Each cost effective pian was first compared to the no
action alternative and ranked. This ranking provided the first best buy plan. From here,
each remaining plan was compared to the first best buy pian and ranked. This analysis
yielded the second best buy and so on. There can be multiple best buy plans and any of

them can be chosen as the preferred alternative.

FmaIReport S s . RRy= [Bage



151
6. Evaluation and Comparison of Alternative Plans

6.1 Alternative Plans

The five best buy plans and the no action alternative are carried forward in the

analysis and further described as alternative plans.

Alternative Pian 0 (IWR Formulated Plan #1): No Action

The no action alternative assumes that no project would be implemented by

either the Corps or local interests to achieve the planning objectives. The no action

alternative is synonymous with the without-project future condition.

Alternative Plan 1 (IWR Formulated Plan #25)

Alternative Plan 1 is the restoration of the Pomme de Terre River to its historic

channel. The average annual cost of this plan is $203,588 and would result in 6,567 AAHU
over 50 years.

Alternative Plan 2 (IWR Formulated Plan #26)
Alternative Plan 2 is a combination of restoration of the Pomme de Terre River

described in Alternative Plan 1 with the addition of breaching the dike at the Abandoned
Fish Pond in order to connect this area to the downstream area of Lac qui Parle. The
average annual cost of this plan is $204,009 (average and would result in 6,572 AAHU over
50 years.

Alternative Plan 3 (IWR Formulated Plan #42)

Alternative Plan 3 is a combination of the restoration measures included in

Alternative Plan 2 with the addition of a drawdown structure to lower lake levels periodically
and construction of culverts with stoplogs at Louisburg Grade Road. The average annual
cost of this plan is $387,896 and would result in 7,907 AAHU over 50 years.

Alternative Plan 4 (IWR Formulated Plan #46)
Alternative Plan 4 is a combination of Alternative 3 with the addition of modifying

Marsh Lake Dam to meet target water levels and construct a fishway. The average annual
cost of this plan is $473,278 and would result in 8,390 AAHU over 50 years.
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Alternative Plan 5 (IWR Formulated Plan #48)

Alternative Plan 5 is a combination of all the alternative measures including

constructing islands in Marsh Lake. The average annual cost of this plan is $717,813 and
would result in 8508 AAHU over 50 years.

6.2 Evaluation of the Alternative Plans

The alternative plans are evaluated for their potential to contribute to achieving

project objectives:

1.

2.

Reduced sediment loading to Marsh Lake over the 50-year period of analysis

Restored natural fluctuations to the hydrologic regime of Marsh Lake over the 50-year
period of analysis

. Restored geomorphic and floodplain processes to the Pomme de Terre River over the 50-

year period of analysis

. Reduced sediment resuspension within Marsh Lake over the 50-year period of analysis

. Increased extent, diversity and abundance of emergent and submersed aquatic plants

within Marsh Lake over the 50-year period of analysis

. Increased availability of waterfowl habitat within Marsh Lake over the 50-year period of

analysis

. Restored aquatic habitat connectivity between Marsh Lake, the Pomme de Terre River

and Lac Qui Parle over the 50-year period of analysis

. Reduced abundance of aquatic invasive fish species within Marsh Lake over the 50-year

period of analysis

. Increased diversity and abundance of native fish within Marsh Lake and the Pomme de

Terre River over the 50-year period of analysis

The narrative below discusses the degree to which the alternative plans would

contribute to attaining the project objectives.

Objective 1: Reduced sediment and nutrient loading to Marsh Lake

Alternative Plan 0: No Action

The no-action plan would not meet this objective. Sediment and nutrient loading to

Marsh Lake and Lac qui Parle would continue at high rates.
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Alternative Plan 1; Restore the Pomme de Terre River to its Historic Channel

This alternative plan would significantly reduce sediment and nutrient loading to
Marsh Lake. Sediment and nutrients conveyed by the Pomme de Terre River would enter
the upper end of Lac qui Parle via the historic Pomme de Terre River delta. Much of the
sediment and nutrient load would be retained in overbank areas in the floodplain,
contributing to natural floodplain processes and reducing sediment and nutrient loading to

Lac qui Parle.

Alternative Plan 2: Restore Pomme de Terre River to its Historic Channel + Breach Dike at
Abandoned Fish Pond

This alternative plan would significantly reduce sediment and nutrient loading to

Marsh Lake as described for Alternative Plan 1. In addition, breaching the abandoned fish
pond dike would reconnect the fish pond area to the upper end of Lac qui Parle, providing
the opportunity for retaining sediment and processing nutrients within the fish pond area.

Alternative Plan 3; Alternative Plan 2 + Drawdown Structure + Gated Culverts at Louisburg
Grade Road

This alternative plan would significantly reduce sediment and nutrient loading to

Marsh Lake as described for Alternative Plan 2. The drawdown structure would enable
drawdowns on Marsh Lake to restore aquatic vegetation. Increased extent of aquatic
vegetation would retain sediments and nutrients in Marsh Lake, reducing sediment and
nutrient foading to Lac qui Parle. Stoplog structures under the Louisburg Grade Road would
only be operated during years when Marsh Lake is drawn down to enable successful
spawning by northern pike in upper Marsh Lake. This would have a minor positive
contribution to Objective 1 by retaining sediment and nutrients in upper Marsh Lake during
the years when Marsh Lake is drawn down.

Alternative Plan 4 — Alternative Plan 3 + Modify Marsh Lake Dam to Attain Target Water

Levels and Construct Fishway
This alternative plan would significantly reduce sediment and nutrient loading to

Marsh Lake as described for Alternative Plan 3. In addition, Modifying Marsh Lake Dam
with a fishway would result in lower late summer and winter water levels in Marsh Lake. This
would encourage aquatic vegetation in Marsh Lake, trapping sediment and nutrients in

Marsh Lake, thereby reducing sediment and nutrient loading to Lac qui Parle.
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Alternative Plan 5 — Alternative 4 + Construct islands in Marsh Lake (All alternative

measures)

This alternative plan would significantly reduce sediment and nutrient loading to

Marsh Lake as described for Alternatives 4. Constructing islands in Marsh Lake would
further promote aquatic vegetation in Marsh Lake, trapping sediment and nutrients in Marsh
Lake, thereby reducing sediment and nutrient loading to Lac qui Parle.

Objective 2: Restored natural fluctuations the water level regime in Marsh Lake

Alternative Plan 0: No Action

The no action plan would not meet the objective of restoring a more natural water

level regime in Marsh Lake.

Alternative Plan 1: Restore Pomme de Terre River to its Historic Channel

Restoring the Pomme de Terre River to its former channel would help restore a more
natural water level regime in Marsh Lake by moderating water level fluctuations induced by
storm runoff events in the Pomme de Terre River watershed. This would be a minor but
positive effect. The fixed crest Marsh Lake Dam would continue to limit the low side of the

water level regime in Marsh Lake.

Alternative Plan 2: Restore Pomme de Terre River to its Historic Channel + Breach Dike at
Abandoned Fish Pond
This alternative plan would help restore a more natural water level regime in Marsh

Lake as described for Alternative Plan 1. Breaching the dike on the abandoned fish pond

would have no effect on the water level regime in Marsh Lake.

Alternative Plan 3: Alternative Plan 2 + Drawdown Structure + Gated Culverts at Louisburg
Grade Road

This alternative would meet the objective of restoring a more natural water level

regime in Marsh Lake by enabiing drawdowns of Marsh Lake to consolidate sediment and
restore emergent aquatic plants. The drawdowns would simulate natural fow water events
that occurred on Marsh Lake prior to impoundment. The gated culverts at the Louisburg
Grade Road would allow successful spawning of northern pike in upper Marsh Lake in years
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when Marsh Lake is drawn down. Northern pike spawn in flooded emergent marsh

vegetation.

Alternative Plan 4 — Alternative Plan 3 + Modify Marsh Lake Dam to Attain Target Water
Levels and Construct Fishway

This Alternative Plan would meet the objective of restoring a more natural water level
regime as described for Alternative Plan 3.  In addition, modifying Marsh Lake Dam with a
fishway would result more natural lower late summer and winter water levels in Marsh Lake

nearly every year through passive water level management.

Alternative Plan 5 — Alternative 4 + Construct Islands in Marsh Lake (All alternative

measures)

This Alternative Plan wouid meet the objective of restoring a more natural water level

regime as described for Alternative Plan 4 above. Constructing islands would have no effect
on the Marsh Lake water level regime, however islands would be effective in reducing wind-
driven waves and sediment resuspension, thereby promoting growth of submersed aquatic
plants (Objectives 4 and 5).

Objective 3: Restored natural geomorphic and floodpiain processes in Pomme de
Terre River

Alternative Plan 0: No Action

The no-action plan would not restore geomorphic and fioodplain processes in the

Pomme de Terre River.

Alternative Plan 1: Restore Pomme de Terre River to its Historic Channel

This alternative plan wouid restore geomorphic and floodplain processes in the
Pomme de Terre River and its delta at its historic confluence with the Minnesota River in
upper Lac qui Parle. The Pomme de Terre River would flow through its former channel in its
confluence with the Minnesota River, resuming the fluvial processes that form the complex
channel and floodplain habitats in that area. Sediment conveyed by the river would be
deposited overbank in the delta area during higher discharge events, enriching floodplain
soils, enhancing floodplain habitats and reducing sediment and nutrient loading into Lac qui

Parle.
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Alternative Plan 2: Restore Pomme de Terre River to its Historic Channel + Breach Dike at
Abandoned Fish Pond

This alternative plan would restore geomorphic and floodplain processes as

described for Alternative Plan 1. In addition, breaching the dike at the abandoned fish pond
would reconnect the fish pond area with the upper end of Lac qui Parle, enabling movement
of water, materials and organisms between that area and the rest of the floodplain.
Although not directly contributing to restoring geomorphic and floodplain processes in the
Pomme de Terre River, it would restore floodplain processes in upper Lac qui Parle across

the Minnesota River from the Pomme de Terre River confluence.

Alternative Plan 3: Alternative Plan 2 + Drawdown Structure + Gated Culverts at Louisburg
Grade Road
This alternative plan would also restore geomorphic and floodplain processes in the

Pomme de Terre River and its delta as described for Alternative Plan 2.

Alternative Plan 4 — Alternative Plan 3 + Modify Marsh Lake Dam to Attain Target VWater

Levels and Construct Fishway

This alternative plan would also restore geomorphic and floodplain processes in the
Pomme de Terre River and its delta as described for Alternative Plan 2.

Alternative Plan 5 — Alternative 4 + Construct Islands in Marsh Lake (All alternative

measures)

This alternative plan would also restore geomorphic and floodplain processes in the

Pomme de Terre River and its delta as described for Alternative Plan 2.

Objective 4: Reduced sediment resuspension in Marsh Lake

Alternative Plan 0: No Action

The no action alternative would not meet the objective for reduced sediment
resuspension in Marsh Lake.
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Aiternative Plan 1: Restore Pomme de Terre River to its Historic Channel

Alternative Plan 1 wouid not meet the objective for reduced sediment resuspension
in Marsh Lake.

Alternative Plan 2: Restore Pomme de Terre River to its Historic Channel + Breach Dike at
Abandoned Fish Pond

Alternative Plan 2 would not meet the objective for reduced sediment resuspension
in Marsh Lake.

Alternative Plan 3: Alternative Plan 2 + Drawdown Structure + Gated Culverts at L ouisburg
Grade Road

Alternative Plan 3 would contribute to achieving reduced sediment resuspension in

Marsh Lake. Drawdowns would consolidate sediment and encourage the reestablishment
of emergent aquatic vegetation which upon return to normal water levels would greatly

reduce wind fetch and sediment resuspension in Marsh Lake.

Alternative Plan 4 — Alternative Plan 3 + Modify Marsh L ake Dam to Attain Target Water
Levels and Construct Fishway

Alternative Plan 4 would also contribute to achieving reduced sediment resuspension
as described for Alternative Plan 3. in addition, modifying Marsh Lake Dam with a fishway
would resuit more natural lower late summer and winter water levels in Marsh Lake nearly
every year through passive water level management. This would encourage the
establishment and persistence of emergent aquatic vegetation that wouid reduce wind fetch

and sediment resuspension.

Alternative Plan 5 — Alternative 4 + Construct islands in Marsh Lake (All alternative

measures)

This alternative plan would greatly contribute to reducing sediment resuspension as

described for Alternative Plan 4. in addition, rock wave barrier islands are very effective in
reducing wind fetch, wave action and sediment resuspension and have been designed to

optimaily reduce wind fetch and wave action on Marsh Lake.
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Objective 5: Increased extent, diversity and abundance of emergent and submersed
aquatic plants in Marsh Lake

Alternative Plan 0: No Action

The no action plan would not meet this objective. Submersed aquatic plants would
remain sparse and emergent vegetation would be limited to a narrow fringe around the

shores.

Afternative Plan 1; Restore Pomme de Terre River to its Historic Channel

This alternative plan would contribute to increased submersed aquatic vegetation in
Marsh Lake by reducing sediment loading from the Pomme de Terre River and by
moderating the water level regime in Marsh Lake. Reduced sediment loading would reduce
turbidity, allowing more underwater light necessary for submersed aquatic plant growth. A
more natural water level regime would reduce periods of high water, ailso contributing to
submersed aquatic piant growth.

Alternative Plan 2: Restore Pomme de Terre River to its Historic Channel + Breach Dike at
Abandoned Fish Pond
Like Alternative Plan 1, this alternative pian would contribute to increased submersed

aquatic vegetation in Marsh Lake. Breaching the dike in the abandoned fish pond may
increase submersed aquatic plant growth in that area.

Alternative Plan 3; Alternative Plan 2 + Drawdown Structure + Gated Culverts at Louisburg
Grade Road
Alternative Plan 3 would greatly contribute to increased aquatic vegetation in Marsh

Lake. In addition to the positive effects of re-routing the Pomme de Terre River on
submersed aquatic plants in Marsh Lake as described for Alternative Plan 2, drawdowns
would enable reestablishment of emergent aquatic plants. Drawdowns consolidate bottom
sediment, reducing sediment resuspension and allowing the seeds of emergent aquatic
plants to germinate in the dewatered area. Upon return to normal water levels, the
increased extent of emergent aquatic piants would reduce wind fetch and sediment
resuspension, allowing more submersed aquatic plant growth. Winter drawdowns would
reduce abundance of common carp that graze on submersed aquatic plants.
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Alternative Plan 4 — Alternative Plan 3 + Modify Marsh Lake Dam to Attain Target Water

Levels and Construct Fishway

Alternative Plan 4 would increase the extent and abundance of aquatic vegetation in
Marsh Lake as described for Alternative Plan 3. In addition, modifying Marsh Lake Dam
with a fishway would result in more natural lower late summer and winter water levels in
Marsh Lake nearly every year through passive water level management. This would

encourage the establishment and persistence of emergent aquatic vegetation.

Alternative Pian 5 — Alternative 4 + Construct Islands in Marsh Lake (All alternative

measures)

This alternative plan would increase the extent and abundance of aquatic vegetation

as described for Alternative Plan 4. In addition, the rock wave barrier islands would
physically reduce wind fetch, wind-driven wave action and sediment resuspension over

much of Marsh Lake, greatly contributing to growth of submersed aquatic plants.
Objective 6: Increased availability of waterfowl habitat within Marsh Lake

Alternative Plan 0: No Action

The no action plan would not contribute to increased waterfow! habitat in Marsh
Lake.

Alternative Plan 1: Restore Pomme de Terre River to its Historic Channel

This alternative plan would contribute to increased availability of waterfowl habitat by
increasing submersed aquatic vegetation needed by fall migrating waterfowl. Submersed
aquatic vegetation would increase due to reduced sediment loading from the Pomme de

Terre River and a moderated the water level regime in Marsh Lake.

Alternative Plan 2: Restore Pomme de Terre River to its Historic Channel + Breach Dike at
Abandoned Fish Pond
This alternative plan would contribute to increased availability of waterfow! habitat as

described for Alternative Plan 1. in addition, breaching the dike on the abandoned fish pond
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would restore habitat connectivity with the rest of Lac qui Parle, providing a shaliow foraging

area for fish-eating waterfowl.

Alternative Plan 3: Alternative Plan 2 + Drawdown Structure + Gated Culverts at Louisburg
Grade Road
This alternative plan would greatly contribute to increased availability of waterfowl

habitat as described for Alternative Plan 2. In addition, drawdowns would enable
reestablishment of emergent aquatic plants. increased extent of emergent aquatic plants
would provide sheltered shailow water for nesting waterfowl and for migrating waterfowi.
Drawdowns consolidate bottom sediment, reducing sediment resuspension and ailowing
more submersed aquatic plant growth. increased submersed aquatic vegetation like sago

pondweed and water celery would provide important food for fall migrating waterfowl.

Alternative Plan 4 — Combination of Alternative Plan 3 + Modify Marsh Lake Dam to Attain

Target Water Levels and Construct Fishway

This alternative plan would greatly contribute to increased availability of waterfow!
habitat as described for Alternative Plan 3. In addition, modifying Marsh Lake Dam with a
fishway would result in more natural iower late summer and winter water levels in Marsh
Lake nearly every year through passive water level management. This would encourage
the establishment and persistence of emergent aquatic vegetation, providing increased

habitat and food for waterfowl.

Alternative Plan 5 — Alternative 4 + Construct Islands in Marsh Lake (All alternative

measures)

This would be the most ecologically effective plan for restoring waterfow! habitat in

Marsh Lake. In addition to the benefits of Alternative Plan 4, the rock wave barrier istands
would allow more consistent growth of submersed aquatic vegetation and would provide

wave-sheltered areas for resting migrating waterfowl.

Objective 7: Restored habitat connectivity for fish to migrate between Marsh Lake, the
Pomme de Terre River and Lac Qui Parle

Alternative Plan 0: No Action

The no action plan would not improve habitat connectivity for fish.
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Aiternative Plan 1: Restore Pomme de Terre River to its Historic Channel

Alternative Plan 1 would significantly improve habitat connectivity for fish between
Lac qui Parle and the Pomme de Terre River. Walleye, white bass, white suckers,
shorthead redhorse and many other species would be able to migrate up the Pomme de
Terre River to high quality spawning and nursery habitat. This alternative plan wouid not
improve aquatic habitat connectivity between Lac qui Parle and Marsh Lake.

Alternative Plan 2: Restore Pomme de Terre River to its Historic Channel + Breach Dike at
Abandoned Fish Pond
As with Alternative Plan 1, this alternative plan would improve habitat connectivity

for fish between Lac qui Parle and the Pomme de Terre River, but it would not improve fish
passage opportunity between Lac qui Parle and Marsh Lake. Breaching the dike on the
abandoned fish pond would allow fish access into the abandoned fish pond from Lac qui
Parle.

Alternative Plan 3: Alternative Plan 2 + Drawdown Structure + Gated Culverts at Louisburg
Grade Road

Alternative Plan 3 would significantly improve habitat connectivity for fish between
Lac qui Parle and the Pomme de Terre River as described for Alternative Plan 2. In
addition, the gated culverts at the Louisburg Grade Road would allow northern pike in Marsh
Lake to successfully spawn in upper Marsh Lake in years when the lake is drawn down.

Alternative Plan 4 — Combination of Alternative Plan 3 + Modify Marsh Lake Dam to Attain

Target Water Levels and Construct Fishway

Alternative Plan 4 would significantly improve habitat connectivity for fish between
Lac qui Parle, the Pomme de Terre River and Marsh Lake. The fishway in the Marsh Lake
Dam would provide year-round aquatic habitat connectivity between Lac qui Parle and
Marsh Lake.
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Alternative Plan 5 — Alternative 4 + Construct Islands in Marsh Lake (All alternative

measures)

This alternative plan would significantly improve fish habitat connectivity as

described for Alternative Plan 4. The rock wave barrier islands in Marsh Lake would not

impede fish movements.

Objective 8: Reduced abundance of aquatic invasive fish species in Marsh Lake

Alternative Plan 0: No Action

The no action plan would not contribute to increased abundance of native fish in

Marsh Lake. Common carp would remain abundant.

Alternative Plan 1: Restore Pomme de Terre River to its Historic Channel

Alternative Plan 1 would contribute to increased abundance of native fish and
reduced abundance of common carp in Marsh Lake. Reduced sediment loading would
improve water clarity in Marsh Lake to the benefit of native fish. Diverting the Pomme de
Terre River would reduce winter dissolved oxygen in Marsh Lake, reducing over-winter
survival of common carp. Native fish like northern pike are better adapted to winter hypoxic
conditions than are carp.

Alternative Plan 2: Restore Pomme de Terre River to its Historic Channel + Breach Dike at
Abandoned Fish Pond
Alternative Plan 2 would contribute to increased abundance of native fish and

reduced abundance of common carp as described for Alternative Plan 1. In addition,
breaching the dike in the abandoned fish pond would add 15 acres of shallow aquatic
habitat accessible by fish in Lac qui Parle.

Alternative Plan 3: Alternative Plan 2 + Drawdown Structure + Gated Culverts at Louisburg
Grade Road

Alternative Plan 3 would contribute to increased abundance of native fish and

reduced abundance of common carp as described for Alternative Plan 2. in addition, Marsh
Lake drawdowns would restore aquatic vegetation and reduce carp abundance in Marsh

Lake, increasing water clarity and providing increased food and cover for native fish. Winter
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drawdowns would be very effective in reducing the abundance of carp in Marsh Lake. The
gated culverts under the Louisburg Grade Road would enable successful spawning by

northern pike in upper Marsh Lake in years when the lake is drawn down.

Alternative Plan 4 — Combination of Alternative Plan 3 + Modify Marsh Lake Dam to Attain

Target Water Levels and Construct Fishway

Alternative Plan 4 would contribute to increased abundance of native fish and
reduced abundance of common carp as described for Alternative Plan 3. in addition, the
fishway in the Marsh Lake Dam would provide year-round aquatic habitat connectivity
between Lac qui Parle and Marsh Lake to the benefit of native fish populations.

Alternative Plan 5 — Alternative 4 + Construct islands in Marsh Lake (All alternative

measures)

Alternative Plan 5 would contribute to increased abundance of native fish and

reduced abundance of common carp as described for Alternative Plan 4. The rock wave
barrier islands would not impede fish movement in Marsh Lake and would provide hard

substrate for macroinvertebrates that fish prey upon.

Objective 9: Increased diversity and abundance of native fish within Marsh Lake the
Pomme de Terre River

Alternative Plan 0: No Action

The no action plan would not contribute to increased abundance of native fish in

Marsh Lake or the Pomme de Terre River.

Alternative Plan 1: Restore Pomme de Terre River to its Historic Channel

Alternative Plan 1 would increase the diversity and abundance of native fish in the
Pomme de Terre River. Walleye, white bass, white suckers, shorthead redhorse and many
other species would be able to migrate up the Pomme de Terre River to high quality
spawning and nursery habitat. Reliable access to high quality spawning habitat should

improve reproductive success and contribute to increased migratory fish populations.
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Alternative Plan 2: Restore Pomme de Terre River to its Historic Channel + Breach Dike at
Abandoned Fish Pond

This alternative measure would increase diversity and abundance of fish in the

Pomme de Terre River as described for Alternative 1. Breaching the dike at the abandoned

fish pond would provide fish access to that area from Lac qui Parle.

Alternative Plan 3: Alternative Plan 2 + Drawdown Structure + Gated Culverts at Louisburg
Grade Road

Alternative Plan 3 would increase the diversity and abundance of native fish in the

Pomme de Terre River as described for Alternative Plan 2.

Alternative Pian 4 — Alternative Plan 3 + Modify Marsh Lake Dam to Attain Target VWater

Levels and Construct Fishway

Alternative Plan 4 would increase the diversity and abundance of native fish in the
Pomme de Terre River as described for Alternative Plan 2. Construction of a fishway in the
Marsh Lake Dam would effectively expand the area of aquatic habitat accessible to Pomme
de Terre River fish, contributing to more optimal foraging, growth, survival and population

sizes.

Alternative Plan 5 — Alternative 4 + Construct Islands in Marsh Lake (All alternative

measures)

Alternative Plan 5 would contribute to increased abundance of native fish in the

Pomme de Terre River as described for Alternative Plan 4. The rock wave barrier istands
would not impede fish movements and would provide hard substrate for macroinvertebrates

that fish prey upon.

6.3 Alternative Plan Comparison: Incremental Cost Analysis

Incremental cost analysis compares the relative costs of alternative plans against
each other. Incremental cost begins with the No Action Alternative and successively
compares the cost per unit output of each plan to derive the additional benefit provided by
each plan as well as the cost per unit incurred resulting from the selection of a given plan.

The goal of this exercise is to identify which plans optimize efficiency of outputs in regards to
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cost. IWR Plan software is typically used for the purpose of this analysis. Results are

included in Table 6-2 and Figure 6-1 below:

Table 6-2 Incremental costs of Best Buy/Alternative Plans
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Figure 6-1. Incremental analysis of the Best Buy/Alternative plans (October 2011, price

level).

Increment 1, Restore Pomme de Terre River to its Historic Channel

Restoring the Pomme de Terre River to its former channel would re-connect aquatic
habitat between Lac qui Parle and the Pomme de Terre River and reduce a major source of
sediment loading to Marsh Lake. This measure provides the single highest level of benefit
at the lowest cost per increment. The costs per average annual habitat unit (AAHU) for this
increment is $31.00 with a projected total benefit of 8567 AAHU. In terms of cost efficiency,

Increment 1 provides the greatest benefits at the lowest costs.
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Increment 2, Breach Dike at Abandoned Fish Pond

Increment 2 is the additional measure of breaching the abandoned fish pond dike.
The incremental increase in costs per average annual habitat unit (AAHU) for this increment
is $84.20 and a total cumulative benefit of 6572 AAHU.

Increment 3, Drawdown Structure + Gated Culverts at Louisburg Grade Road

increment 3 is the construction of a stoplog water contro! structure to lower lake
levels periodically and construction of culverts at Louisburg Grade Road. The incremental
increase in costs per average annual habitat unit (AAHU) for this increment is $137.74 and a
total cumulative benefit of 7907 AAHU.

Increment 4, Modify Marsh Lake Dam to Attain Target Water Levels and Construct
Fishway

Increment 4 is the modification of the Marsh Lake dam for passive water level
management as well as construction of a fishway. The incremental increase in costs per
average annual habitat unit (AAHU) for this increment is $176.77 and a total cumulative
benefit of 8390 AAHU.

Increment 5, Construct islands in Marsh Lake

increment 5 is the addition of breakwater islands in Marsh Lake in combination with
the full array of alternatives. The incremental increase in costs per average annual habitat
unit (AAHU) for this increment is $2072.33 and a total cumulative benefit of 8508 AAHU.

6.4 Completeness, Effectiveness, Efficiency, Acceptability

USACE ER 1105-2-100 states that the selected plan shouid meet “planning
objectives and constraints and reasonably maximize environmental benefits while passing
tests of cost effectiveness and incremental cost analysis, significance of outputs,
acceptability, completeness, efficiency and effectiveness.” These terms are defined as the

following:

Completeness — the extent to which an alternative plan provides and accounts for all

necessary investments or other actions to ensure the realization of all planned effects.
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Effectiveness — The extent to which an alternative plan alieviates the specified problems and
achieves the specified opportunities, as established in the planning objectives.

Efficiency — the extent to which an alternative plan is the most cost effective means of
alleviating the specified problems and realizing the specified opportunities as established in

the planning objectives, consistent with protecting the nation’s environment.

Acceptability — the workability and viability of the alternative plan with respect to acceptance
by state and local entities and the public compatibility with existing laws, reguiations and

public policies.

An ordered ranking of the five plans is included in Table 8-3. (1=Highest Rank, 5=Lowest
Rank)

Table 8-3. Rank order of the Marsh Lake project alterative plans by completeness,

effectiveness, efficiency and acceptability.

Ordered Ranking of Plan Alternatives
Criteria
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Alternative Plan 1 1 5 1 5 3.0
Alternative Plan 2 1 4 2 4 2.8
Alternative Pian 3 1 3 3 3 2.5
Alternative Pian 4 1 2 4 2 2.3
Alternative Plan 5 1 1 5 1 2.0

While Alternative Plan 5 is the plan which maximizes the net environmental
benefits, it is even more important to recognize that the Marsh Lake is a dynamic system
that is influenced by a combination of factors that result in its current degraded state.
improving conditions within the lake is contingent upon fully addressing each of the
ecosystem restoration objectives outlined in Section 3.4. Acknowledging that
implementation of any of the identified measures alone or in combination would provide
benefits to the lake ecosystem, Alternative Plan 5 is the only plan which wouid include the
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full array of measures to address all of the problems and ecosystem restoration objectives
identified by this Feasibility Study. Implementation of these alternative measures in
combination would provide the greatest potential for successfully changing the Marsh Lake
ecosystem state. While Alternative Plan 4 is slightly more efficient than Alternative Plan 5,
the latter plan ultimately ranks higher in each of the remaining selection criteria.

6.5 Comparison of Effects of the Alternative Plans

Table 6.2 is a summary of relative impacts of the alternative plans. Each
resource category has a relative impact range from -6 to +6 for long term and short term
effects. The relative impacts for each plan are combined (added) to identify the relative
cumulative effects for each alternative plan.

Negative values indicate negative impacts, 0 depicts no effect, and positive
values represent benefits. The values indicate relative level of impact. N/A indicates not
applicable. The values do not distinguish temporal or spatial scales, but are provided as
a relative indicator of the magnitude of impacts. The sum of all the values provides a
general overall comparison of the alternative plans. Alternative Plan 5 would have the

most overall benefits in addition to the largest summation of long-term benefits.
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Table 6-1. Relative effects of the alternative plans for ecosystem restoration at Marsh

Lake.
Resource Allternative Alternative Alternative Alternative Alternative Alternative
Pian 0 Pian 1 Pilan 2 Plan 3 Plan 4 Plan 5
No Action Restore Restore Aternative Alternative Alternative
Pomme de Pomme de Plan 2 + Plan 3 + Plan 4 +
Terre Riverto { Terre River to Drawdown Modify Marsh Construct
its former its former Structure Lake Dam to Islands
channel channel + + Louisburg { Attain Target
Breach Dike | Grade Road | Water Levels
at Abandoned Culverts and Construct
Fish Pond Fishway
Time Duration S L 3 L S L 8 L 8 L S L
8 =Short L =lLong
Vegetation -5 5 -4 -4 -3 -3 3 5 4 5 4 6
Wildlife -5 -5 1 2 2 3 3 5 4 5 4 6
Aquatic Resources -5 -5 2 3 2 4 3 5 4 5 4 6
T&E Species 0 0 -1 4 -1 4 -1 4 -1 4 -1 4
Wetlands -5 5 1 2 1 3 1 5 1 6 1 6
Floodplains -2 5 1 1 1 1 1 1 1 1 1 1
Aesthetics -4 -4 1 3 1 3 1 4 1 5 1 6
Land Use N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A
Cultural Resources 0 0 0 0 0 0 0 0 0 0 0 0
Recreation 0 0 3 3 3 3 3 4 4 5 4 6
Socioeconomics N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A
Transpaortation N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A
HTRW N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A
Air Quality 0 0 0 0 0 0 0 0 0 0 0 0
Noise 0 0 0 0 0 0 0 0 0 0 0
River Geomorphology| -2 -2 2 4 2 4 2 4 2 4 2 4
Surface Water -3 -3 -2 -2 2 -2 5 4 5 4 6
Stormwater N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A
Utilities/Public Servicej N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A
Sum -31 -35 4 16 6 20 19 42 24 45 24 51
Qverall -1551-1.75 0.2 08 03 1 0.95 2.1 1.2 2.25 12 2.55

6.6. Summary of Environmental Effects of the Alternative Plans

Impacts of the alternative plans are described below and in Appendix D, the
Section 404(b)(1) Clean Water Act Evaluation.

Alternative Plan 0: No Action

The no action alternative plan would result in the without-project future conditions

described in Section 2.10 above. This alternative plan would not meet the project

objectives for ecosystem restoration.
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Alternative Plan 1: Restore Pomme de Terre River to its Historic Channel
Restoring the Pomme de Terre River to its former channel would re-connect
aquatic habitat between Lac qui Parle and the Pomme de Terre River. A number of
native fish species like walleye, white suckers, white bass, and northern pike would be
able to gain access to the relatively high quality habitat in the Pomme de Terre River for
spawning and feeding. This increased access to higher quality habitat would have
positive effects on the size and fitness of the fish populations and resiliency of the fish

community.

Although musseis in the lower reach of the Pomme de Terre River between the
cut-off embankment and Marsh Lake would be killed by construction and lack of river

flow, native mussels are expected to colonize the newly restored channel.

Fish in Marsh Lake would be subject to more severe low dissolved oxygen
conditions during winter with the Pomme de Terre River diverted back into its former
channel. This would reduce abundance of carp which contribute to turbidity and
sediment resuspension. Northern pike are tolerant of low dissolved oxygen conditions
during winter and the project would create conditions that generally favor native species.
Sediment loads originating from the Pomme de Terre River wouid be eliminated within
Marsh Lake as a result of the restoration of the Pomme de Terre to its historic channel.
This reduction in sediment load will have a beneficial impact on the turbidity and overall

water quality within the lake.

Restoring the Pomme de Terre River to its former channel would directly disturb
the soil in the borrow area where material to construct the cut-off embankments would
be removed. The area is currently an upland agricultural field. The borrow area would
be covered with topsoil and planted with native vegetation. The borrow area wouid

become more prone to flooding and would support native wet meadow vegetation.

Placing fill for the channel cut-off embankment to divert the Pomme de Terre
River into its original channel would directly cover approximately 0.3 acres of the
diverted portion of the river channel. All macroinvertebrates in the filled area would be

killed. The area would be converted from aquatic habitat to terrestrial habitat.
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No excavation of the historic channel will be required in order to reroute the
Pomme de Terre River. Once rerouted into its former channel, the lower Pomme de
Terre River would scour out approximately 1425 cubic yards of fine silty sediment that
has accumulated in its former channel through natural processes. Some of that material
would be deposited over-bank in the river floodplain; the rest of the material would be

transported into Lac qui Parle.

Pomme de Terre River flow would be diverted into the historic river channel
flowing into the Minnesota River downstream of the existing Marsh Lake Dam. The
reach of the existing channel between the cut-off embankment and Marsh Lake would
cease to flow. Most of the macroinvertebrates and mussels in that channel would die
due to fack of flow and low dissolved oxygen. In addition, sediment loads previously
entering Marsh Lake would flow into Lac qui Parle. Suspended sediment loading to Lac
qui Parle would not change given the proximity of the existing Pomme de Terre outlet to
the Marsh Lake Dam spillway. During higher levels of river discharge, sediment from the
Pomme de Terre River would flow overbank and be deposited in the floodplain near the

confluence with the Minnesota River.

Alternative Plan 2: Restore Pomme de Terre River to its Historic Channel + Breach
Dike at Abandoned Fish Pond

This alternative plan would have the same impacts as Alternative Plan 1
described above. The additional measure of breaching the abandoned fish pond dike
would not have adverse environmental effects and would provide fish in Lac qui Parle
access to the fish pond area. The fish pond area would provide habitat for shorebirds

and fish-eating birds.

Alternative Plan 3: Alternative Plan 2 + Drawdown Structure + Gated Culverts at
Louisburg Grade Road

Alternative Plan 3 would have the effects described for Alternative Plan 2 above.
Constructing the water control structure and replacing the culverts at Louisburg Grade
Road would include temporary and localized increased suspended solids during
construction. Growing season drawdowns of Marsh Lake would be done to restore
emergent aquatic vegetation and winter drawdowns would be done to reduce carp
abundance. Drawdowns would not be done every year, but as needed to restore
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vegetation and reduce carp abundance. Winter drawdowns should reduce carp
abundance, grazing by carp on aquatic vegetation and macroinvertebrates, and
sediment resuspension by carp. Drawdowns of Marsh Lake water level would kill benthic
macroinvertebrates and some species of submersed aquatic plants in the dewatered
areas. Sago pondweed, the target species of forage for migratory waterfowl, should
persist through winter conditions noted above, thereby increasing in abundance within
the lake.

The increased extent and abundance of emergent aquatic plants would provide
food and habitat for many wetland species and would reduce wind-driven wave action

and sediment resuspension.

Drawdowns of Marsh Lake water level would not go below elevation 936.0 to
avoid dewatering the area between the colonial nesting bird islands and the shoreline to
maintain protection of the isiands from predators like foxes, coyotes, raccoons and

skunks.

Installing water control structures in the Louisburg Grade Road cuiverts would
allow northern pike to gain access to upper Marsh Lake and successfully spawn in years

when Marsh Lake is drawn down.

Alternative Plan 4: Alternative Plan 3 + Modify Marsh Lake Dam to Attain Target
Water Levels and Construct Fishway

This alternative plan would have the impacts as described for Alternative Plan 3.
Construction of the fishway weir structure would result in localized and temporary
increases in suspended solids. The fishway weir would provide passive water control for
Marsh Lake water levels, restoring a more natural annual stage hydrograph. The
fishway weir would provide target late summer and winter water levels that are lower
than currently occur. This would improve growth of aquatic vegetation in Marsh Lake.
The fishway would provide habitat connectivity for fish to move between Lac qui Parle
and Marsh Lake, increasing the available habitat. Construction of a fishway weir would

remove the dangerous ogee-crest spillway, improving safety at the dam for visitors.
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Alternative Plan 5: Alternative Plan 4 + Construct Islands in Marsh Lake

This alternative plan would have impacts as described for Alternative Plan 4. In
addition, construction of islands in Marsh Lake would result in localized and temporary
increases in suspended solids. Benthic macroinvertebrates in the footprint of the islands
would be killed. The islands would effectively reduce wind fetch, wave action and
sediment resuspension in a large area in Marsh Lake, providing conditions more
conducive to growth of submersed aquatic plants. Increased growth of submersed
aquatic plants would provide food for waterfowl. The submersed plants would further
reduce wind fetch and sediment resuspension resulting in clearer water for native fish.
The rock islands would provide hard substrate for filter-feeding macroinvertebrates like
caddisflies that are food for fish. The rock islands would provide sheltered resting areas

for migrating waterfowl.

6.7 Effects on Environmental Resources

Table 6-2 is an environmental impact assessment matrix which provides a
cursory overview contrasting the social, natural resource, economic, and cultural effects
between the Action Alternative Plans (Alternative Plans 1-5) and the No-Action
Alternative. All Action Alternative Plans are included categorically within the matrix and

are assumed to bear effects increasing incrementally between plans.
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Table 6-2. Environmental impact assessment matrix for the Marsh Lake project.

IMPACT ASSESSMENT MATRIX
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6.7.1 Aesthetic Values

With the no action alternative, degradation of the existing natural resources at the
site currently does and will continue to have a minor adverse impact on aesthetics for
visitors to the site. Implementation of any of the Action Alternative Plans will increase
the resource values and subsequent aesthetics of the site through improvements to area
natural resources, namely Marsh Lake and the Pomme de Terre River. As the Action
Alternative Plans increase in scale, the beneficial impact to resources increases. Winter
fish kills will likely result in a temporary impact to aesthetics at the site, however, the
rural nature of the management area will not present any lasting impact to area residents

in the form of odor or other aesthetics.
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6.7.2 Recreational Opportunities

With the no action alternative, recreational users of the site will experience a
lower quality recreational experience in the future due to aging recreation infrastructure
and degraded ecosystem values. Implementation of the stand-alone Recreation Plan
will increase the resource value and recreational experience at the site through
improvements to area natural resources and recreational infrastructure. As the Action
Alternative Plans increase in scale, the beneficial impact to resources increases. The
recreation plan proposed for the site will substantially improve opportunities for wildlife
viewing, fishing and hunting at the site. Recreation will be temporarily impacted during
construction, particularly around the dam. An existing canoe landing on the Pomme de
Terre River will be relocated to the historic channel, but full recreational use of the site

will be restored following project completion.

6.7.3 Transportation

None of the Alternative Plans impact any major roads or waterways. During
construction, the hauling of materials and equipment may cause brief and temporary

detours.

6.7.4 Public Health and Safety

As with all water control structures, there is an inherent risk of drowning,
particularly in areas where recreation and water control structures coexist, as in the case
of Marsh Lake Dam. As noted previously in Section 3, a drowning death did occur at the
dam in 1991. While such incidents are infrequent, the dam does pose a minor threat to
the safety of visitors to the site. Any of the Action Alternative Plans involving the
modification of the Marsh Lake Dam (Alternative Plans 3-5) will improve the safety at the
site through alteration to the hydraulic roller on the downstream portion of the dam,
resulting from construction of the fishway. Reducing the hydraulic roller will have a minor

increase to public safety at the site, but risk of accidental drowning will always remain.

6.7.5 Community Growth and Development

The recommended plan will likely benefit local income and employment due to

construction activities.
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6.7.6 Business and Home Relocations

None of the Alternative Plans are expected to have impact to housing, as the project
area is not near any development and occurs entirely on public lands. During
construction, temporary lodging may be needed in nearby communities for non-local

workers.

6.7.7 Public Facilities and Services

As noted above in Section 6.7.2, with the no action alternative recreational users will
experience a decline in the quality of public facilities over time due to aging infrastructure
and degraded ecosystem values. Improving recreation with the Action Alternative Plans,
as noted above, improves public facilities and the user experience offered by the
Minnesota Department of Natural Resources as well as the U.S. Army Corps of

Engineers.

6.7.8 Air Quality

Any construction activity at the site will result in a minor impact to local air quality. The

effects will be temporary during the duration of construction.

6.7.9 Wetland Resources

Effects on aquatic and wetland resources are described in detail in Appendix D
Section 404(b)(1) Clean Water Act Evaluation. Riparian wetlands along Marsh Lake, Lac
qui Parle and the Pomme de Terre River will benefit from the ecosystem variability
provided by natural resource improvements of the Action Alternative Plans
recommended. Greater variation in water levels will allow for seasonal variability,
consolidation of bottom sediments, reduced light attenuation from suspended sediment,
increased abundance of submersed aquatic vegetation and increased abundance of
emergent aquatic vegetation. Implementation of any of the Action Alternative plans
would increase habitat quality for many wetland species by increasing the area of

vegetated wetlands within the designated project area.

6.7.10 Aquatic Habitat
Aquatic habitat is substantially impact by the current conditions in Marsh Lake
resulting from the multiple stressors of sediment loading, sediment resuspension, and

fack of ecosystem connectivity and the dominance of invasive species. Implementation
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of any of the Action Alternative Plans will increase the aquatic habitat values of the site
through addressing and alleviating stressors within Marsh Lake and the Pomme de
Terre River. As the Action Alternative Plans increase in scale, the beneficial impact to

resources increases (as summarized in Section 6.6).

6.7.11 Habitat Diversity and Interspersion

Similar to aquatic habitat noted above, habitat diversity and interspersion is
substantially impact by the current conditions in Marsh Lake resulting from the mulitiple
stressors of sediment loading, sediment resuspension, lack of ecosystem connectivity
and the dominance of invasive species. Implementation of any of the Action Alternative
Plans will increase both submersed and aquatic vegetation throughout Marsh Lake
through addressing and alleviating stressors to the ecosystem. As the Action Alternative
Plans increase in scale, the beneficiai impact to resources increases (as summarized in
Section 6.6).

6.7.12 Biological Productivity

Similar to aquatic habitat noted above, habitat diversity and interspersion is
substantially impact by the current conditions in Marsh Lake resulting from the multiple
stressors of sediment loading, sediment resuspension, lack of ecosystem connectivity
and the dominance of invasive species. Implementation of any of the Action Alternative
Plans will improve habitat quantity and quality and subsequently improve the biological
productivity of waterfowl, fish and other organisms that depend on aquatic vegetation.
As the Action Alternative Plans increase in scale, the beneficial impact to resources
increases (as summarized in Section 6.6). Winter fish-kills occur periodically at the site
in its existing condition and will continue to occur in the future with Action Alternative
Plan implementation. Biological productivity of fish in Marsh Lake will be temporarily
impacted during winters following drawdowns, however, improved ecosystem
connectivity will allow for spring migration of fish from both the Minnesota River and
Louisburg Grade Road area upstream as well as Lac qui Parle from the downstream
end, ultimately improving the structure of the fishery from the current carp-dominated
system. There is currently no plan to physically remove dead fish from the water
following a winter fish-kill. Fish-kills under the ice are not assumed to impact biological
oxygen demand as the majority of decomposition will occur simuitaneously with spring

flows and snow melt where dissolved oxygen levels within the lake will increase.
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6.7.13 Surface Water Quality

Similar to aquatic habitat noted above, surface water quality is substantially
impacted by the current conditions in Marsh Lake resulting from the muitiple stressors of
sediment loading, sediment resuspension, lack of ecosystem connectivity and the
dominance of invasive species. Implementation of any of the Action Alternative Plans
will improve long-term surface water quality throughout Marsh Lake by addressing and
alleviating stressors to the ecosystem. As the Action Aiternative Plans increase in scale,

the beneficial impact to resources increases (as summarized in Section 6.6).

Rerouting the Pomme de Terre River into its historic channel will result in a
temporary increase in sediment loading to Lac qui Parle. It is assumed that the historic
channel will scour latent sediment over the course of the first season. Construction
activities such as the diversion dikes of the Pomme de Terre River, the construction of a
drawdown structure, the breaching of the abandoned fish pond dike, and the
replacement of culverts at Louisburg Grade Road will result in exposed soil and bare
slopes near surface waters. Erosion potential will be mitigated through the
implementation and use of best management practices such as silt fence, erosion
controi blanket and temporary seeding during construction to minimize the negative
impact on surface waters. Through use of best management practices, no adverse

effects are anticipated from soil erosion near project features during construction.

6.7.14 Endangered Species

No Federally-listed threatened or endangered species occur in the Marsh Lake
project area. Bald eagles nest and feed in the area. They are no longer listed as a
Federal endangered species, but they are still protected by the Bald and Golden Eagle
Protection Act. None of the alternative plans would affect any Federally-listed

threatened or endangered species.

The bald eagle is a state-listed threatened species. The Dakota skipper is a rare
prairie butterfly that occurs in the project area that is a candidate for state listing. The
Pomme de Terre River has regionally significant populations of elktoe mussels
(Alasmidonta marginala — state-listed as threatened) and black sandshell (Ligumia recta
— state-listed as special concern). Mussels living near the existing outlet of the Pomme
de Terre River would be adversely affected by the rerouting of the river. Re-routing the
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Pomme de Terre River would include monitoring of mussels in the restored channel and

the mussel population is expected to fully recover following project compietion.

6.7.15 Cultural Resources

The area of potential effects for the Marsh Lake ecosystem restoration project
consists of Marsh Lake dam and embankment, the pre-dam/restored Pomme de Terre
River channel above and below the dam embankment, the cutoff dike locations above
the dam embankment, the culverts along Louisburg Grade Road, the locations in Marsh
Lake where three breakwater islands would be constructed, the abandoned fish rearing
pond below the dam, and a proposed borrow area for material to construct the cutoff
dikes for re-routing the Pomme de Terre River. The lakeshore and island shorelines at
Marsh Lake is part of the area of potential effects for future growing season drawdowns,
which can only occur after installation of the proposed water management structure at
Marsh Lake Dam’s existing emergency spillway and installation of stoplog structures at

the culverts through Louisburg Grade Road.

Marsh Lake Dam (SW-APT-003) is currently the only historic property listed on or
determined eligible to the National Register of Historic Places which will be directly
affected by any modifications to the dam. When Marsh Lake Dam was buiit, the Pomme
de Terre River was diverted to enter the reservoir above its dam embankment.

Restoring the river to its pre-dam channel would involve cutting a notch through the
Marsh Lake Dam embankment at the old river channel and constructing a bridge over
the channel notch to allow continued access to the dam. The restored channel would
not be dredged or otherwise modified so no disposal area would be needed. The flow of
the Pomme de Terre River would be allowed to scour accumulated sediment and debris
from the old channel. The diverted river channel would be abandoned. Earthen cutoff
dikes or plugs would be constructed across two low areas and the diverted river channel
above the dam embankment to prevent Marsh Lake from spilling into the restored river
channel at times of high water. No archeological sites were located along the pre-
dam/restored Pomme de Terre River channel or the cutoff dike locations during the 2008
Phase | cultural resources survey of these areas (Magner 2008). Any potential borrow
area to be used for cutoff dike construction material will have a cultural resources survey

conducted and coordination under Section 106 of the National Historic Preservation Act

i—;inal“R‘epo'rt . SO 177|Pa ge



181

completed with the Minnesota SHPO prior to its use for project construction. Any

proposed borrow area containing archeological site(s) will not be used.

The existing fixed-crest spillway of Marsh Lake Dam would be modified into a
rock nature-like fishway which will allow for fish passage between Marsh Lake and Lac
qui Parle Lake downstream. A new water management structure with 12 stoplog bays
would be constructed at the existing emergency spillway to allow future manipulation of
Marsh Lake’s water levels. Future growing season drawdowns of Marsh Lake would be
used as needed to restore aquatic vegetation beneficial to waterfowl. A pedestrian and
bicycle bridge would be constructed over the fishway and the new water management
structure to allow passage over the dam as part of the Minnesota State Trail. These
proposed changes will alter the overall appearance and design of Marsh Lake Dam and
embankment, but will not change the original purpose of the dam or the overall Lac qui
Parle Flood Control Project. A Memorandum of Agreement to cover mitigation of
adverse effects of the ecosystem restoration project to Marsh Lake Dam will be
negotiated with the Minnesota State Historic Preservation Officer (SHPO) and Advisory
Council on Historic Preservation, with mitigation to be completed prior to beginning

construction on the proposed modifications to the dam and its embankment.

Archeological sites 21LP33 and 21BS67 in lower Marsh Lake (between Marsh
Lake Dam and Louisburg Grade Road) and archeological sites 21LP36, 21BS47 and the
Area J Granite Quarry site in upper Marsh Lake (between Louisburg Grade Road and
Highway 75) may be eligible to the National Register of Historic Places. None of these
five sites will be directly affected by construction of the proposed ecosystem restoration
features at Marsh Lake. Construction of the breakwater islands in Marsh Lake are
intended to reduce wave-caused sediment resuspension and shouid reduce erosion of
the shoreline and islands in the lake and thus should protect island site 21BS67 from
further erosion. In addition, natural armoring of the lakeshore and island shorelines
against future erosion has been taking place as past erosion has exposed and deposited
rocks and cobbles from the glacial soils in these areas. Future water level drawdowns of
lower Marsh Lake would expose land presently inundated along the current lakeshore
and island shorelines. Such a drawdown would not directly affect site 21LP33, which is
located on a ridgetop back from the current shoreline. Site 21BS67 should not be
adversely affected as a drawdown of lower Marsh Lake should not induce further erosion
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at that island site’s location. Future water level drawdowns on upper Marsh Lake would
not affect sites 21LP36, 21BS47, or the Area J Granite Quarry due to their locations on
raised areas within or adjacent to the marshes covering most of the bottomlands
between Louisburg Grade Road and Highway 75.

The archeological survey identified additional sites that were determined not
eligible to the National Register (site 21BS35 in lower Marsh Lake and sites 21BS41,
21BS42, 21BS43, 21BS44, 21BS45, and 21BS46 in upper Marsh Lake) (Minnesota
SHPO letter dated January 16, 2002). No further cultural resources investigations need
be conducted at their locations.

Coordination between the Corps and SHPO resulted in the determination that
mitigation is required for impacts resulting from modifications to the Marsh Lake Dam.
As a part of this agreement, the historical conditions of the Marsh Lake Dam will be

properly documented prior to any construction or alternation at the site.

6.7.16 Environmental Justice

Executive Order 12898, "Federal Actions to Address Environmental Justice in
Minority Populations and Low-Income Populations,” provides that "each Federal agency
shall make achieving environmental justice part of its mission by identifying and
addressing, as appropriate, disproportionately high and adverse human healith or
environmentai effects of its programs, policies, and activities on minority populations and
low-income populations.” The Executive Order makes clear that its provisions apply fully
to programs involving Native Americans.

The proposed project will not have a disproportionately high adverse effect on minority
or fow income populations and is in compliance with EO 12898. The project is located in
a rural area with few residents nearby. Native American communities in the region do
not use Marsh Lake or Lac qui Parle for subsistence hunting, gathering or fishing. The
project would generally have beneficial social and economic effects and would generally

affect all persons equally.

6.7.17 Cumulative Effects

Cumulative effects are the impacts on the environment that result from the
incremental impact of the action when added to other past, present, and reasonably

foreseeable future actions, regardless of what agency (Federal or non-Federal) or
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person undertakes the actions. Cumulative impacts can result from individuaily minor

but collectively significant actions taking place over a period of time.

The cumulative effects of past actions on natural resources in the Marsh Lake
project area have been large. Land cover has been altered from native prairie to
intensive agriculture. Streams and rivers in the Upper Minnesota River Basin have been
impounded, channelized, and regulated for flood damage reduction. The economy of the

area has changed markedly in the last two centuries.

For this feasibility study and environmental assessment, the effects of the Marsh
Lake ecosystem restoration project are addressed for cumulative impacts. The future
without-project condition is described in Section 2 above. Some reasonably foreseeable
actions and related ecosystem conditions that are either being planned or considered by

other agencies or groups in the project area include the following:

» Continued operation and maintenance of the Lac qui Parle Flood Control Project

« Continued use and management of the Lac qui Parle Wildlife Management Area
as a wildlife and hunting area

« Continued agricultural use of much of the Upper Minnesota River Basin.

» Improving water quality conditions in the Minnesota River through watershed and
water quality management efforts in the basin to reduce nutrient and
sediment loading

» Continued management of the popular walleye fishery in Lac qui Parle by the
DNR

» Continued and increasing recreation activity

Impacts of the alternative plans are summarized in this report under Section 6.6
for adverse and beneficial effects. The intent of the Marsh Lake project is to maximize
the extent and impact of beneficial effects on Marsh Lake, Lac qui Parle and the Pomme
de Terre River to achieve the project objectives and the goal of returning the Marsh Lake
area ecosystem to a less degraded and more natural and functional condition.
individually, each management measure would have a beneficial effect to counteract the

stressors acting upon the Marsh Lake area ecosystem.
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Anthropogenic influences within the watershed will not change as a result of
project implementation. Sediment and nutrient loading will continue from both the
Minnesota and the Pomme de Terre Rivers. Future efforts at watershed and water
quality management are expected to reduce sediment and nutrient loading to the
Minnesota River. Implementation of the project will minimize the adverse impacts of
sediment and nutrient loading on the resources within the project area leading towards

achievement of the project objectives.

The habitat and land cover changes that would occur are described above. The
Pomme de Terre River channel would be restored to its former channel and should
remain in that geometry for the foreseeable future. The Marsh Lake Dam would be
modified with a fixed crest fishway and a controllable outlet structure. Approximately
41,045 cubic yards of rock would be removed from nearby field stockpiles and placed in
Marsh Lake to construct islands. Nonrenewable petroleum fuel would be used to power

trucks, excavators, towboats, and other equipment used in the construction.

7. RECOMMENDED PLAN

The alternative plan that reasonably maximizes the benefits in relation to cost
and meets the overall planning objectives is Alternative Plan 4. Alternative Plan 4 is
recommended as the National Ecosystem Restoration Plan (NER Plan), described
below in Section 7.1. On a relative scale, the incremental increase between Alternative
Plans 3 to 4 is high; however, when viewed relative to the costs of similar ecosystem
restoration projects, the average costs per habitat unit are relatively low. The $56.41 per
AAHU created by the project is extremely efficient in achieving the stated ecosystem
objectives (see Figure 5-15) and therefore deemed reasonable in cost. VWhile Alternative
5 maximized ecosystem outputs, the last increment (per Section 8) of $2072.33 was not
found to be cost efficient for inclusion in the NER Plan. Future monitoring detailed in
Appendix R will provide information on the need for the last increment through future
analysis. The NER Plan has strong support from the non-Federal sponsor and is

consistent with regional and State planning for the area.
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7.1 National Ecosystem Restoration Plan Description

Alternative Plan 4 is a combination of five of the stand alone restoration

measures which include:

Restore the Pomme de Terre River to its historic channel - The Pomme de Terre
River will be rerouted into its former channel in a meander loop upstream of
Marsh Lake Dam and into the longer former channel downstream of the Marsh
Lake Dam by constructing three earthen cut-off dikes (Figure 4-1). The total
length of river channel that would be restored is approximately 11,500 feet. With
an average 80-ft wide channel, approximately 21 acres of river channel would be
restored. This action will reduce sediment loading, restore floodplain processes
to the Pomme de Terre River delta downstream of the Marsh Lake Dam, a 293-
acre area as well as restore connectivity between Lac qui Parle and the Pomme
de Terre River.

Breach dike at abandoned fish pond - Breaching the dike in the abandoned fish
pond will allow water levels within it to be the same as in the upper end of Lac qui
Parle, and would allow fish access to the area. The shallow abandoned fish
pond area will also provide shorebird habitat during times when Lac qui Parle
water level is low.

Construct drawdown water control structure - A water control structure will be
built in the existing overflow spillway area to provide controiled discharge
capacity to enable a drawdown. Growing season drawdowns are typically
conducted following spring high water into September when plants go senescent.
Growing season drawdowns can be done in two consecutive growing seasons to
allow plants germinated in the first year to grow to full size before flooding to
normal water levels. Once established, perennial aquatic plants can persist for
years, providing valuable food and habitat for fish and wildlife. The drawdown
structure would be 113.5-feet wide with 10 bays. The water control structure
wouid have a 16-ft wide walkway across the top that could serve a secondary
purpose as part of a trail across the dam in the future. Operation of the
drawdown structure will be conducted consistent with the Monitoring and
Adaptive Management Plan inciuded in this report.

Construct Louisburg Grade Road gated culverts - Water levels in the upper part

of Marsh Lake will be managed separately from the main body of the lake,
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particularly in drawdown conditions. For example, high water levels can be
maintained for a time in early spring to provide flooded marsh habitat upstream of
the Louisburg Grade Road for spawning northern pike and to improve survival of
young-of-year fish. The stop logs would subsequently be removed to allow the
fish to return to Marsh Lake. Implementation of this measure is designed to
enhance both the fishery throughout Marsh Lake and promote native fish
dominance.

* Modify the Marsh Lake Dam, construct fishway - Marsh Lake Dam will be
modified with a fishway structure to provide a passive weir that would increase
water level variability on Marsh Lake, attain the target water level regime and to
allow year-round fish passage (Figure 4-4). The fishway will be constructed in
the existing fixed crest spillway in Marsh Lake Dam. Nature-like fishways are
effective in re-establishing fish migration routes past dams and other hydraulic
obstacles. Nature-like fishways simulate natural river channels and the hydraulic
conditions that fish have evolved to swim through. Nature-like fishways can be
simple rock ramps that look like natural rapids or bypass channels with riffles and
pools. Many nature-like fishways have been constructed in Minnesota and have
been very effective in restoring migratory fishes to stream networks. The fishway
design contains a series of arched rock riffles that concentrate flow toward the
middie of the fishway. Shallow areas on the sides would have slower current
velocities and would allow upstream passage by smaller and weaker-swimming
fish. The riffles would be made of boulders imbedded into smaller rock, with
pools of deeper water between the riffles. Water would flow between the

boulders in the riffles at velocities that fish could still swim through.

With cost figures rounded to the nearest thousand, the estimated first project
costs of the ecosystem restoration plan are $9,463,000 (average annual cost of
$474,000 with OMRR&R) and would result in the creation of approximately 8400 AAHU

over 50 years. A plan view of the recommended plan is included below in Figure 7-1:
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Problems and stressors addressed by the recommended plan inciude:

Marsh Lake Ecosystem State:

Final Report

Sediment L oading — Restoring the Pomme de Terre to the historic
channel will serve to reduce sediment loading into Marsh Lake. Since
turbidity is a limiting factor in the light attenuation and primary production
in the aquatic community, sediment loading must be addressed in order
to provide forage for migratory waterfowl that are limited by the availability
of food within the lake. Rerouting the river to its historic channel will
eliminate the Pomme de Terre as a sediment source to Marsh Lake and
thereby decrease the turbidity within the lake, specifically near its current
outlet.

Sediment Resuspension — Modification of the Marsh Lake Dam to

attain target water levels will induce seasonally lower levels in the lake
and allow for consolidation of bottom sediments as well as light
penetration to both exposed sediments for emergent plants and deeper
depths for aquatic vegetation. Construction of a water control
drawdown structure will allow lake managers to artificially mimic natural
riverine drought conditions by periodically conducting drawdowns to lower
water levels below the current outlet elevation which will assist in
consolidating sediments for up to 90% of the lake area, germinate seeds
within the lake sediments and allow for the penetration of light to the lake
bottom sediments to enable plant growth. In combination, each of the
identified measures for addressing sediment resuspension complements
one another through synergistic relationships to ensure the establishment
of healthy habitats and robust plant communities. The presence of
aquatic vegetation and consolidated bottom sediments will ultimately
reduce the frequency of high turbidity resulting from sediment
resuspension and subsequently increase emergent and aquatic plant
growth which is critical to support both fish and waterfowl communities.
Lake Level Variability - Modification of the Marsh Lake Dam to attain
target water levels will create greater variability in lake levels, allowing the
lake to mimic more natural historical riverine conditions. As a result, lake
levels will fluctuate with climatic conditions, creating greater ecosystem
flux thereby increasing the functionality of floodplain and riparian areas.
N ; , : . 1851;3@95
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Construction of a water control drawdown structure will allow lake
managers to mimic natural riverine drought conditions by periodically
conducting drawdowns to consolidate sediments for up to manage
sediment resuspension (noted above) and enable plant growth.
Introducing greater variability will benefit both floral aquatic and emergent
communities within the lake and the fauna that depends on it, particularly
waterfowl.

Ecosystem Connectivity — Restoring the Pomme de Terre River to its

former channetl would provide walleye, white suckers, white bass and
other migratory fish species in Lac qui Parle access to high quality
spawning and nursery habitat in the Pomme de Terre River. Improved
reproduction success and growth of juvenile fish in the Pomme de Terre
River would increase the abundance of naturally-reproduced walleye in
Lac qui Parle and would increase the diversity of the fish community.
Installation of gated culverts at Louisburg Grade Road is a measure
dependent upon construction of a water contro! drawdown structure.
When growing season drawdowns are artificially conducted through the
drawdown structure, the culverts at Louisburg Grade Road would be
closed, impounding approximately 1100 acres of water upstream. This
impounded area would serve as winter refuge for fish and preserve
critical spring spawning habitat for northern pike. In the spring following
drawdowns, the gates would be reopened. Native fish released from
upstream of Louisburg Grade Road in addition to those migrating
upstream from Lac qui Parle will benefit from reduced competition in the
lake due to the lack of over-wintering populations of invasive common
carp (see below). Breaching the abandoned fish pond adjacent to the
Marsh Lake Dam will also provide additional connectivity to a currently
isolated impoundment within the river previously managed by the DNR as
a fish rearing pond. The fish pond area serves as valuable habitat for
birds such as the great blue heron who fish this area frequently.
Breaching the dike for the fish pond will allow fish access to the pond
which will subsequently increase the food availability for herons and

enhance the habitat value.
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Low-Diversity Fish Community:

Invasive Species - Construction of a water control drawdown
structure to induce artificial drawdowns will serve to eliminate winter
refuge for common carp within the lake. As an invasive species, carp are
notoriously voracious foragers on aquatic plants. Elimination of carp in the
wintertime will serve to both restore plant communities and augment the
lake with native fish species through displacement in the spring following
drawdowns. Modification of the Marsh Lake Dam to a lower elevation
in conjunction with the construction of a fishway will enable passage of
native fish between Lac qui Parle and Marsh Lake annually during
spawning season, but particularly in the spring after artificial drawdowns.
This effort is intended to displace invasive common carp with native fish
throughout Marsh Lake. Restoring the Pomme de Terre to its historic
channel will eliminate both a winter oxygen source within Marsh Lake as
well as the physical connection between over-wintering carp communities
in Marsh Lake with spawning habitat upstream on the Pomme de Terre.
While common carp would still have availability and access to the Pomme
de Terre from the restored outlet at Lac qui Parle, abundance and
frequency of carp within Marsh Lake itself will decrease due to the
cumulative effects of the combined measures noted above.

Ecosystem Connectivity - Restoring the Pomme de Terre to the historic

channel will provide access to walleye from Lac qui Parle to spawn. The
walleye population within Lac qui Parle is stocked but healthy and
available spawning habitat has been determined to be the limiting factor
in the abundance of walleye within Lac qui Parle and Marsh Lake.
Modification of the Marsh Lake Dam to a lower elevation in conjunction
with the construction of a fishway will enable passage of native fish
between Lac qui Parle and Marsh Lake. This will allow the northern pike
community within Lac qui Parle to gain access to the spawning areas
upstream of the Louisburg Grade Road. The subsequent effect will be
healthier communities of pike within both Marsh Lake and Lac qui Parle.
Installation of gated culverts at Louisburg Grade Road will ensure
that lake elevations within the critical pike spawning area upstream of the

Louisburg Grade Road are maintained as Marsh Lake water levels are
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subjected to increased variability from the implementation of measures

noted above.

Degraded Pomme de Terre Ecosystem State:

Sediment Deposition - Restoring the Pomme de Terre to the historic
channel will eliminate sediment deposition within Marsh Lake and restore
a more natural, free flowing, meandering channel to the Pomme de Terre
River. Inits current state, the outlet of the Pomme de Terre into Marsh
Lake occurs at a low gradient which is prone to deposition of sediment
conveyed by the river at the outlet. This sediment becomes actively
available for resuspension from physical force (wave, wind) and
contributes to turbidity issues within Marsh Lake. Restoration of the
historic channel will increase channel slope, channel length, the overall
area of habitat availability, and will alter the composition of the river
bottom through natural geomorphic processes from a system dominated
by deposition of small grain size particles to a rocky, cobble substrate.
The change in geomorphic form and habitat structure will provide critical
spawning areas for walleye and other fish from Lac qui Parle.

Ecosystem Connectivity - Restoring the Pomme de Terre to the historic

channel will open new areas upstream of Lac qui Parle to the community
of walleye who are limited by spawning habitat availability. As noted
above, habitat suitability and access for walleye within Pomme de Terre
are constrained by the presence of the Marsh Lake Dam and the current
geomorphic condition. Rerouting the Pomme de Terre will have a
substantial beneficial effect for walleye as well as other fish within Lac qui

Parle.
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7.2 Recreation-Related Project Features

The U.S. Army Corps of Engineers policy for ecosystem restoration projects
recognizes that the lands used for project construction can also provide a low cost
opportunity to provide recreation facilities. Recreation at ecosystem restoration projects
should:

* Be compatible with ecosystem restoration and enhance the visitation experience.
» Build upon the ecosystem restoration objective rather than distract from it.
» Take advantage of the education and recreation potential of the ecosystem

project.

Consistent with these purposes, a stand-alone Recreation Plan was developed
and is detailed below. This Recreation Plan has been prepared through meetings
among the US Army Corps of Engineers, the US Fish and Wildlife Service, and the
Minnesota DNR. The team used Value Engineering techniques to brainstorm existing
and potential recreational features then weigh the advantages, disadvantages and cost

of each feature to develop an overall concept to include:

1. Pedestrian Bridge across Marsh Lake Spillway for improved safety, to
provide angler access to both sides of the river, and as a future state bike trail
connection.

2. U.S. Army Corps of Engineers Day Use Facility at Marsh Lake Dam
Improvements to include a Pomme de Terre Canoe Access Point, a portage
area, picnic tables, and shoreline fishing platforms.

3. Shoreline Access Upgrades to include shoreline fishing and interpretive
signage.

All of the recreational features took into consideration the objectives of the
Ecosystem Restoration project and also the Minnesota State Comprehensive Qutdoor
Recreation Plan’s (SCORP) goal of increasing participation in outdoor recreation by

Minnesotans and visitors.

Providing future recreational opportunities is an important goal of this region, as
recreation would provide tourism dollars to the local economy and helps maintain a

higher gquality of life by providing opportunities for recreational experiences.
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The major parts of the Recreation Plan are to:

(1) Increase connectivity to existing and future trail systems in the area.
(2) Upgrade existing facilities and create new facilities where needed.
(3) Provide interpretation and education at Marsh Lake.

Implementation of recreation features will help the State of Minnesota reach its

goals of providing economic and recreational opportunities to its citizens.

Future conditions without recreational features will result in lost opportunities to:

« Provide connectivity of at least four different trail systems —National Scenic Byway,
Minnesota State Bike Trail, Minnesota River Water Trail, and the Minnesota River
Valley Prairie Waters Birding Trail.

« [ncrease the quality of life for local residents who use these recreational features
throughout the year by updating day use facilities and boat ramps, and creating trail
connections. In some cases, improving the recreation facilities will increase safety
of users.

« Educate the public through interpretive panels on a variety of subjects which could
include: shallow lake ecosystems, restoration efforts, agency cooperation, safety,
wildlife, history, and recreational opportunities.

¢ Increase the economic vitality of the area through tourism doliars from both in state
and out of state recreationalists. A positive economic state and improved quality of
life should help maintain and possibly boost population in this area rather than
seeing a decline.

7.2.1 Description of Proposed Recreational Features

Feature 1 - Pedestrian Bridge across Marsh Lake Spillway

An immediate benefit to building a bridge over the spillway is that it will provide a
safe location for fisherman and other recreationalists to cross the Minnesota River. In the
future this feature would facilitate the Minnesota River State Bike Trail development and
connectivity.
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Figure 7-1. Existing Marsh Lake spillway looking south.

it is envisioned that this area will have accessible shoreline fishing platforms both
on the upstream and downstream side of the spillway and dike (see Feature 2, Figures
7-2 and 7-3). Currently, recreationalists are tempted to wade or swim across the river
or, in low water, walk across the structure itself. One drowning has been reported at this
site. A bridge will create a safe way to cross. Conversion of the spillway to a fishway weir
structure (Figure 4-4 above) would eliminate the hydraulic backroller that forms below

the existing ogee crest spillway and wouid improve recreational public safety.

Map 2.

Figure 7-2. Proximity of Marsh Lake to population centers. Blue pin = Marsh Lake.
Green = 40 mile radius, Blue = 80 mile radius, Yellow = 160 Mile Radius
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Fishing is a popular activity at Marsh Lake. In 2006, 1.1 million state residents 16
years old and older fished in Minnesota. (National Survey of Fishing, Hunting, and
Wildlife-Associated Recreation.) Within a 40 mile radius of Marsh Lake there are over
25,000 people who would have immediate access to the recreation features of this

project (Figure 7-2).

The future Minnesota River State Bike Trail is broken down into segments.
Segment 2 Ortonville to Appleton is located within the geographical scope of this project.
Future trail alignment for this segment can be described in two parts: a loop around Big
Stone National Wildlife Refuge and then, east of the refuge, an alignment on the south
side of the river to the foot of Marsh Lake. It is at this point that a pedestrian bridge will
provide connectivity to the State Trail which will continue south into Lac qui Parle Wildlife
Management Area and connect to existing trails in Appleton. Generally the trail follows
road corridors. However, it is envisioned that the Minnesota River Trail will be partially
located on alignments that are separate from road rights-of-way, providing access to
natural and cultural amenities along scenic routes that showcase Minnesota River valley
landscape. (Minnesota River State Trail Master Plan, June 2007)
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Feature 2 - U.S. Army Corps of Engineers Day Use Facility at Marsh Lake Dam
Improvements

Figure 7-3. Existing day use recreation area at Marsh Lake Dam (A). Blue = Historic

Pomme de Terre River channel to be restored.

The current day use facility built in 1938 needs improvements. The Ecosystem
Restoration recommended plan includes rerouting the Pomme de Terre River, which will
block the existing canoe landing on the Pomme de Terre River, approximately 0.5 miles
east/northeast of the Marsh Lake spillway. A new canoe landing is recommended at the
day use area to provide a canoe landing for both the Pomme de Terre and Minnesota
Rivers. The canoe landing could be as simple as a mowed foot path leading to the
water’s edge with a primitive landing. When the Pomme de Terre is restored to its
former channel, paddiers will then be able to paddie directly into the Minnesota River
from the Pomme de Terre River without a portage. However, most paddiers will probably

want to use the day use area as an exit/entry point or rest stop.

With the rerouting of the Pomme de Terre River to its historic location, the day
use area will eventually be located between two flowing rivers. So in addition to the
canoe access point mentioned above, it is recommended that the upgraded day use

facility inciude:
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e Picnic tables and park benches
« Vault toilets (handicapped-accessible) which have the capacity to withstand
flooding.

e Shoreline fishing stations - Most should be handicapped-accessible. (See
Figures A and B)

« A safe portage across the Marsh Lake Dam from Marsh Lake to the Minnesota
River in the day use area.

« [nterpretive kiosk.

« Short foot path and ramp will be needed to access the pedestrian bridge across
the spiliway.

Note that not all public access areas on Marsh Lake are handicapped-accessible
which is why more handicapped-accessibility features are recommended for the day use

area.

The Marsh Lake Dam area will have a number of accessible shore fishing
stations located above and below the dam on both sides of the spillway and near the
mouth of the Pomme de Terre River. A safe area will be created for walk-in winter
access along the dike. Flat rock/rustic fishing platforms will be installed as well as

accessible concrete fishing platforms as shown in Figure 7-5.

Figure 7-4. Accessible fishing platform made from a box culvert section turned on end.
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Figure 7-5. Example of an accessible shore fishing platform.

Feature 3 - Boat Landing improvements
The Minnesota DNR maintains a number of boat landings around Marsh Lake

(Figure 7-6). Improvements will consist mainly of shoreline fishing structures and

interpretive signage using kiosks.

Figure 7-6. Boat landings at Marsh Lake used for hunting, fishing, and wildlife viewing.
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Minnesota River Landing at the Upstream End of Marsh Lake

Proposed improvements include both shoreline fishing stations and an
interpretive/educational kiosk. This site, which has the heaviest traffic, would have an
interpretive kiosk highlighting the history of Marsh Lake, the current lake condition,
shallow lake management, and ecosystem restoration efforts that are being taken to
improve current conditions. This kiosk could also have a “you are here” type map along

with any safety messages.

South Side of Minnesota River Landing
Proposed improvements would include boat access improvements including

parking and accessible shore fishing stations below the bridge (Figure 7-7).

Figure 7-7. Example of an accessible trail to a shore fishing station.
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North Side of Minnesota River Landing

Flat rock shore fishing stations would be installed (Figure 7-8).

Figure 7-8. Examples of flat rock type of shore fishing stations.

Upper Pool Landing
Proposed Improvements include accessible fishing platforms simitar to the

Minnesota River Landing above and an interpretive/educational kiosk.

Other Four Landings: Correll, Peterson, Killen, and Cabin Site

These sites would each have a simple educational/information kiosk which would
not be as elaborate as the Minnesota River Landing kiosk. The kiosks could have the
same “You are Here” maps showing other boat landings but then each landing could
have different educational & interpretive material such as waterfowl migration, wildlife,
waterfowl feeding and resting areas, islands, wave barriers, and types of emergent
vegetation. These sites would also include shoreline fishing structures which could also

be used by wildlife watchers.
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It is important to note that the boat landings around Marsh Lake are also the
main stopping points for wildlife viewers and visitors traveling along the Nationai Scenic
Byway and Audubon Minnesota River Valley Birding Trail. Birders flock to the area. This
stretch is located in one of the major waterfow! flyways in North America with thousands
of birds such as blue-winged teal, mallards, pintails, and wood ducks. Marsh Lake has
the largest white pelican rookery in Minnesota and one of only two nesting colonies of
the white pelican in the state. As many as 10,000 pelicans, tundra swans, snow geese,
and sandhill cranes can be seen migrating through the area in a single day. The Lac qui
Parle Wildlife Management Area is a major stop for hundreds of thousands of Canada
geese. There are over 2 million resident and non-resident wildlife watching participants
in Minnesota (2006 National Survey of Fishing, Hunting, and Wildlife Associated
Recreation.) A 160 mile radius around the Marsh Lake project area, or less than a 2.5

hour drive away, includes over 3.5 million people from four states (Figure 7-2).

7.2.2 Benefit Computation

Recreation benefits attributable to the proposed trail system were based on
projected demand for the recreational activities listed in Table 7-8. These demand
estimates over the period of analysis were used in conjunction with Unit Day Values
developed for each of the recreational activities. Demand for each project year was
multiplied by the appropriate Unit Day Value for each recreation activity. The value of
the recreation activity at each project year was converted to a present worth value using
a 4 1/8 percent annual interest rate. The sum of these present worth values, by
recreational activity, were converted to an average annual dollar value, given a 50 year

project life and a 4 1/8 percent annual interest rate.

Table 7-8 — Project recreation average annual benefit.

Picnicking $ 14,500
Wildlife Viewing $ 84,400
Fishing $ 89,300
Canoe/kayak $ 36,800

Rounded to nearest $1000
The present value of estimated construction costs, contingencies, engineering, design,

construction management, and interest during construction were calculated to be
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$516,000. This present value was amortized at 4 1/8 percent over the 50-year life of the
project. The resulting annualized cost of $24,000 was added to the estimated annual
operation, maintenance, repair, replacement, and rehabilitation (OMRR&R) cost of
$2,000 for a total annual cost of $26,000. The net annual benefits, or the annual
benefits minus the annual costs, are $199,000. The benefit-cost ratio, or the annual
benefits divided by the annual costs, was calculated to be 8.6. Therefore, the Marsh
Lake proposed recreation plan is economically justified. The Federal costs of the Marsh
Lake Ecosystem Restoration project with the recreation facilities would be approximately
0.4 percent greater than the Federal costs of the project without the recreation facilities,

less than the 10 percent limit, in accordance with ER 1105-2-100.

7.3 Real Estate Requirements

The Minnesota Department of Natural Resources (DNR) is the non-Federal
sponsor for the study. The DNR has fee title to the entire lake area northwest of the
dam and southeast of Corps fee title land in and around the dam. Together, the
Minnesota Department of Natural Resources and U.S. Army Corps of Engineers own all

land required for the project in fee title.

7.4 Monitoring and Adaptive Management

A Monitoring and Adaptive Management Plan is included in Appendix R.

System Hydrology
The Corps will continue to maintain gages at Marsh Lake Dam and at Lac qui

Parle Dam and a continuous record of water levels and discharge.

Native Mussels in the Pomme de Terre River

A plan for monitoring the effects of restoring the Pomme de Terre River to its
former channel on native mussels is detailed in Section 4.1.4. The 2010 mussel survey
was conducted by the DNR. The post-construction monitoring will be done by the DNR.
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Aguatic Vegetation in Marsh Lake

Following project construction, the DNR will conduct annual surveys of aquatic
vegetation in Marsh Lake by aerial photo interpretation and by sampling from a boat as
shown in Section 2.8.5. Should submersed aquatic vegetation not increase in response
to the measures implemented in the tentatively recommended plan after five years, rock
islands will be constructed to meet project objectives 4 and 5: Reduced sediment
resuspension in Marsh Lake and Increased extent, diversity and abundance of emergent
and submersed aquatic plants in Marsh Lake. A determination of the need for the rock
islands will be documented through monitoring and may be recommended for

construction based on adaptive management criteria found in Appendix R.

7.5 Cost Estimates

Cost estimates for the recommended plan are summarized below:;

Table 7-9. Economic summary of the recommended plan (October 2011 price levels).

___Breakout of Tofal Project Costs and Benefits
_..Marsh Lake Ecosystem Restoration - Recommended Plan

Ecosystem
Restoration

Total Project First Costs $ 9,967,000

Interest During Construction (4.125%) 3 214,000

Present Worth of Investment $ 10,181,000

Annualized Total Project Costs $ 500,000

Annual Operations and Maintenance Costs $ 35,000

Total Annual Benefits (Habitat Units) 8400

Total Annual Benefits (Recreation) $ 225,000

Rounded to nearest $1000
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8. Compliance with Environmental Laws and Regulations

8.1 Review of Federal Laws, Regulations, Policies and Executive Orders

The St. Paul District, U.S. Army Corps of Engineers has conducted this feasibility
study and NEPA process in accordance with Corps of Engineers planning guidance (ER
1105-2-100) and requirements of applicable laws and regulations (Table 8-1). We have
assessed the environmental effects of the alternative plans and the proposed action on
the environment (Section 6.4 above and Table 8-2).

Compliance with applicable environmental quality statutes is summarized in the
table below. Full compliance for this EA is defined as having met all requirements of the
statute for the current stage of planning. In some cases, further authorization and
certification will be required prior to and during construction. Partial compliance
indicates that information is still being collected or disseminated to and from proper

agencies. Further explanation for each statute is provided below.

Table 8.1 Laws, regulations and Executive Orders applicable to planning the Marsh Lake
Project and current compliance status.
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Federal Policy Compliance
Status
Bald and Golden Eagle Protection Act, 42 USC 4151-4157 Partial
Clean Air Act, 42 USC 7401-7542 Full
Clean Water Act, 33 USC 1251-1375 Full’
Comprehensive Environmental Response, Compensation, and Liability  Partial
Act, 42 USC 9601-9675
Endangered Species Act, 16 USC 1531-1543 Partial
Farmland Protection Policy Act, 7 USC 4201-4208 Full
Federal Actions to Address Environmental Justice in Minority Full
Populations and Low-Income Populations (EQ 12898)
Federal Water Project Recreation Act, 16 U.S.C. 460-1(12), et seq. Full
Fish and Wildlife Coordination Act, 16 USC 661-666¢ Partial
Floodplain Management (EQ 11988 as amended by EQ 12148) Full’
Food Security Act of 1985, 7 USC varies Full
Invasive Species (EQ 13112) Partial
Land and Water Conservation Fund Act, 16 USC 460d-461 Full
Migratory Bird Treaty Act of 1918, 16 USC 703-712 Full’
National Environmental Policy Act, 42 USC 4321-4347 Partial
National Economic Development (NED) Plan Full
National Historic Preservation Act, 16 USC 470 et seq. Partiai
Noise Control Act, 42 USC 7591-7642 Full
Prevention, Control, and Abatement of Air and Water Pollution at Full
Federal Facilities (EO 11282 as amended by EO’s 11288 and 11507)
Protection and Enhancement of the Cultural Environment (EO 11593) Partial
Protection of Wetlands (EO 11990 as amended by EQ 12608) Full’
Protection and Enhancement of Environmental Quality (EQ 11991) Full
Protection of Migratory Birds (EQ 13186) Full”
Resource Conservation and Recovery Act, 42 USC 6901-6987 Full
Rivers and Harbors Act, 33 USC 401-413 Full’
Water Resources Development Acts of 1986, 1990, 2000 and 2007 Full
Wild and Scenic Rivers Act, 16 U.S.C. 1271, et seq. Full
' Further certification or authorization required prior to construction.
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8.2 Economic and Environmental Principles and Guidelines

The Federal objective of water and related land resources planning is to
contribute to national economic development consistent with protecting the Nation's
environment, pursuant to national environmental statutes, applicable executive orders,
and other Federal planning requirements. Achievement of the Federal objective is
measured in terms of contribution to Federal accounts intended to track the overall
benefits of a given project. The two accounts applicable to the Marsh Lake Ecosystem
Restoration are the National Economic Development (NED) account and the
Environmental Quality (EQ) account.

National Economic Development (NED) Account

Contributions to national economic development (NED) are increases in the net
value of the national output of goods and services, expressed in monetary units.
Contributions to NED are the direct net benefits that accrue in the planning area and the
rest of the nation. For an ecosystem restoration project with accompanying recreation
features, the NED is calculated by the sum of the average annual costs of the
ecosystem restoration features, plus the average annual benefits of the recreation
features, minus the average annual costs of the recreation features. The results for the

Marsh Lake Ecosystem Restoration Project are as follows:

__ Total Average Annual Recreation Benefits $ 225000
- Total Average Annual Recreation Costs s 26,000
‘ - Con\tr‘i“b‘ut‘ion‘ to N,ational Economic Develqpme nt Account S /199,000

Rounded to nearest $1000

Environmental Quality (EQ) Account

EQ attributes are the ecological, cultural, and aesthetic properties of natural and
cultural resources that sustain and enrich human life. Evaluation of EQ in the planning
process consists of the assessment and appraisal of effects. Four general actions—
define, inventory, assess, appraise—are the phases of these procedures. For
ecosystem restoration projects, contributions to the EQ account are detailed through
NEPA compliance and calculation of net ecosystem benefits. The Marsh Lake
Ecosystem Restoration Project includes an integrated Environmental Assessment where
the necessary components of a NEPA evaluation are combined within each of the
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planning steps. This evaluation is summarized in a qualitative summary of
environmental effects detailed in Table 6-1 as well as Section 6.6 of this report. In
addition, Section 5 and Appendix E of this report contain quantitative information
regarding net ecosystem benefits through use of Habitat Evaluation Procedures/Habitat
Suitability Index. The credit to the EQ account is the quantified benefits resulting from
the project, which, in the case of the recommended plan provides a net gain of 8400

average annual habitat units over the 50-year period of analysis.

8.3 USACE Environmental Operating Principles

Properly formulated ecosystem restoration projects should be consistent with
USACE Environmental Operating Principles. The analysis included in the Marsh
Lake Ecosystem Restoration Project Feasibility Study report shows that
implementation of the recommended plan will have a substantial benefit to the
ecosystem of Marsh Lake while balancing the existing use and function of the
previously authorized project. Environmental Operating Principles are listed below

for reference:

1. Strive to achieve environmental sustainability. An environment maintained in a
healthy, diverse and sustainable condition is necessary to support life.

2. Recognize the interdependence of life and the physical environment. Proactively
consider environmental consequences of Corps programs and act accordingly in
all appropriate circumstances.

3. Seek balance and synergy among human development activities and natural
systems by designing economic and environmental solutions that support and
reinforce one another.

4, Continue to accept corporate responsibility and accountability under the law for
activities and decisions under our control that impact human health and welfare
and the continued viability of natural systems.

5. Seeks ways and means to assess and mitigate cumulative impacts to the
environment; bring systems approaches to the full life cycle of our processes and

work.
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6. Build and share an integrated scientific, economic, and social knowledge base
that supports a greater understanding of the environment and impacts of our
work.

7. Respect the views of individuals and groups interested in Corps activities, listen
to them actively, and learn from their perspective in the search to find innovative
win-win solutions to the nation’s problems that also protect and enhance the

environment.

8.4 Lessons Learned from Hurricanes Katrina and Rita

Following the devastation of Hurricanes Katrina and Rita, the U.S. Army Corps of
Engineers drafted twelve actions for change to ensure that a systems based approach is
incorporated into project planning, risk informed decision making is adopted throughout
the organization, risks are adequately communicated to the public, and agency technical
expertise is sufficiently leveraged. Below is a brief assessment of which of the twelve
actions for change have been incorporated into the Marsh Lake Ecosystem Project

Planning Process:

* Theme 1: Comprehensive Systems Approach
v" — Action 1: Employ integrated, comprehensive and systems-based
approach
v — Action 5: Employ adaptive planning and engineering systems
v — Action 6: Focus on sustainability
= Theme 2: Risk Informed Decision Making
v' — Action 2: Employ risk-based concepts in planning, design, construction,
operations, and major maintenance
v" — Action 7: Review and inspect completed works
* Theme 3: Communication of Risk to the Public
v — Action 9: Effectively communicate risk
v — Action 10: Establish public involvement risk reduction strategies
= Theme 4: Professional and Technical Expertise
— Action 3: Continuously reassess and update policy for program
development, planning guidance, design and construction standards
v" — Action 4; Employ dynamic independent review
— Action 8: Assess and modify organizational behavior
— Action 11: Manage and enhance technical expertise and
professionalism
v" — Action 12; Invest in research

Final Report 205|Page



209

9. Implementation Responsibilities

9.1 Federal (Corps)/Non-Federal Sponsor Implementation

Iimplementation of specifically authorized ecosystem restoration projects requires
the participation of a non-Federal sponsor. The State of Minnesota, Department of
Natural Resources (DNR) served as the non-Federal sponsor for the Feasibility phase
and has indicated a strong interest in serving as the non-Federal sponsor for the
Construction phase. Cost-sharing for plan implementation is subject to the rules for
ecosystem restoration projects established in Section 210 of WRDA 1996. Accordingly,
the non-Federal share will be 35 percent of the implementation costs. Recreation
features would be cost shared 50%/50% with OMRR&R a local responsibility in
accordance with the cost sharing established by WRDA 1986, as amended. Non-
Federal sponsors are responsible for 100 percent of lands, easements, rights-of-way,
utility or public facility relocations, and dredged or excavated material disposal areas
(LERRD), and operation, maintenance, repair, rehabilitation, and replacement
(OMRR&R). The value of LERRD is credited to the 35 percent share.

A breakdown of the project Federal and non-Federal sponsor costs is included below:
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Table 9-1, Anticipated Total Project Costs Allocated by Fiscal Year

Anticipated Fully Funded Project Costs Allocated by Fiscal Year (Rounded to nearest $100)

Project First
Costs Plus
Contingency

Fully Funded
Amount Plus
Contingency

FY12 FY 14

FY 15

Total Project

Preconstruction Enginesring, Design S 64450015 646680015 646800(8 - i% 3 - 48 645,600
Construction Management $ 405400 | 8 4181001 $ - |8 1734004 % 2277001 17.00018 418,100
Construction $ 534630015 551760013 - 1% 202883005 3005400[% 223900}{% 5,517,600
Federal LERRD $ 6,600} 8 660019 6,600 13 $ $ - 48 6,600
Total Federal $ 6,402,800 | $ 6,588,900 l § 6532008 2461700 l 3 3233100 | 3 2409001% 8,588,900

Preconstruction Engineering, Design $ 35910019 36100018 361,000]8 - 48 - 1% - 19 361,000
Construction Management § 22450018 2329001 % - 18 93300453 12260019 1700018 232,900
Construction $ 2977000{$ 307440013 - |8 123220045 1618300 22380049$ 3,074,400
Non-Federal LERRD Cost-Share $ 360013 360019 360013 $ $ 3 3,600
Total Non-Federal I's 35e4200{¢ 367100008 362600]¢ 1,3255001S 1740900]$ 24090018 3671900
Total Project [s og67,000] ¢ 102608001 1007800 378720018 a97r000}s 4s1800]s 10,260,800
Table 9-2, Apportionment of Project First Costs
Apportionfnént of Project‘First Costs B‘ét‘ween Federal and Non-Federal Sponsor
Federal Non-Federal
Total

Preconstruction Engineering, Design S 619,000 | $ 333,000 | $ 952,000
Construction Management $ 392,000 | $ 211,000 | $ 604,000
Construction ¢ 51330001 S 2,764,000 | $ 7,897,000

LERRD S 7,000 | $ 3,000 | $ 10,000

Total Ecosystem Restoration $ 6,151,000} $ 3,311,000 | $ 9,463,000

Preconstruction Engineering, Design S 26,000 | S 26,000 | $ 52,000
Construction Management S 13,000 | $ 13,000 | $ 26,000
Construction S 213,000 1 & 213,000 | $ 426,000
LERRD S A I R I B

Total Recreation Features I S 252,000 l S 252,000 l S 504,000
Total Project 6,403,000 { $ 3,563,000 $ 9,967,000

Rounded to nearest $1000
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9.2 Real Estate Requirements

A real estate plan is included in this report as a stand-alone document in
Appendix M. Because the entire project will be constructed on lands owned by the State

and Federal government, no real estate acquisition is required for this project.
10. Coordination

10.1 Public Involvement

The State of Minnesota, Department of Natural Resources (DNR) has been
actively involved in planning the Marsh Lake project over the course of the previous
twelve years. Public involvement regarding conditions at Marsh Lake pre-dates the
Marsh Lake Feasibility study. The Corps and the DNR worked together in 1999 and
2000 to consider potential modifications to the Marsh Lake Dam. As a part of that effort,
approximately 50 citizens attended a public meeting on July 27, 2000 and provided 39
written comment sheets. No consensus was reached on desired actions at that time, but
the public input was used to inform further discussions within the DNR. The DNR began
a public planning process on November 9, 2000 to define problems and issues at Marsh
Lake. This planning process ultimately served as the foundation for the current Corps

Feasibility Study Report and State-Federal partnership.

A public review period was conducted from May 17, 2011 to June 25, 2011. A
press release was issued, the project web site was updated with a copy of the project
report and a video overview, and hard copies of the report were made available at two of

the local libraries near the project location.

On May 26, 2011, project delivery team members conducted a series of
meetings on site with stakeholders and the public to solicit input on the draft Feasibility
Study Report during the public review period. Organizations in attendance included U.S.
Fish and Wildlife Service staff, the Appleton Sportsman’s Club, the Lac qui Parle
Association, Coalition for a Clean Minnesota River (CCMR), Ducks Unlimited, the Upper
Minnesota Valley Regional Development Commission, CURE (Clean Up the River
Environment) as well as members of the general public. The project delivery team
provided presentations about the project development process, the problems and
opportunities, and the recommended plan. A question and answer period followed the

presentation. The project was generally well-received with many of the participants
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showing support for the recommended plan. No negative comments were subsequently
received during the review period and therefore no outstanding issues requiring

resolution were identified during the review.

10.2 Federal Agencies
The U.S. Fish and Wildlife Service participated in the planning of the Marsh Lake

project and has been consuited on endangered species and has provided a letter in

compliance with the Fish and Wildlife Coordination Act.

The U.S. Environmental Protection Agency, the U.S. Geological Survey, and the
U.S. Department of Agriculture will be provided copies of the final Feasibility Report and
Environmental Assessment for review.

Per 36 CFR § 800.6, the Corps will notify the Advisory Council on Historic
Preservation of the adverse effects of the ecosystem restoration measures on the
National Register-eligible Marsh Lake Dam and request their participation in the

Memorandum of Agreement to mitigate those adverse effects.

10.3 State Agencies

The DNR has been actively involved in planning the Marsh Lake project and
provided much of the information contained in this report. Public involvement regarding
conditions at Marsh Lake pre-dates the Marsh Lake Feasibility study. The Corps and
the DNR worked together in 1999 and 2000 to consider potential modifications to the
Marsh Lake Dam. As a part of that effort, approximately 50 citizens attended a public
meeting on July 27, 2000 and provided 39 written comment sheets. No consensus was
reached on desired actions at that time, but the public input was used to inform further
discussions within the DNR. The DNR began a public planning process on November 9,
2000 to define problems and issues at Marsh Lake. A public meeting was held on
March 1, 2001 that generated 30 written comment sheets from over 50 attendees.
Foliowing the meeting, the DNR assembled a 10-member Marsh Lake Citizen Group to
serve as a "sounding board,” assist with generating ideas, develop public participation
strategies, and communicate with other citizens and stakeholder groups. The Citizen
Group met on Aprit 3, 2001; July 13, 2001; February 6, 2002; and June 30, 2003. Press

releases and informational mailings were sent periodically to a list of over 100
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individuals, news organizations, environmental organizations, local governmental units
and state agencies. On June 12, 2003, DNR officials signed an internal "Agreement in
Principle" to document the strategies that were discussed by the Citizen Group and
supported by the DNR's Divisions of Ecological Services, Fisheries and Wildlife to
improve conditions on Marsh Lake. A final public meeting was held on August 26, 2003
to share the results of the DNR's planning process with the public.

The 2008 Phase | cultural resources survey of the Marsh Lake ecosystem
restoration feature locations conducted by DNR archeologists was coordinated with the
Minnesota State Historic Preservation Office. The SHPO responded that a Phase 1l
evaluation of the National Register eligibility of site 21BS67 is needed prior to shoreline
protection along that island’s shoreline and the effects of the project on Marsh Lake Dam
need to be assessed (SHPO letter dated February 20, 2009). The Corps has since
consulted with the Minnesota SHPO and has prepared a Memorandum of Agreement
covering mitigation of adverse effects to the National Register-eligible Marsh Lake Dam
in order to comply with Section 106 of the National Historic Preservation Act and its

implementing regulations, 36 CFR Part 800, Protection of Historic Properties.

A 401 Water Quality Certification is currently in the process of being obtained
from the Minnesota Pollution Control Agency. A Minnesota Pollution Control Agency
National Pollutant Discharge Elimination System (NPDES) Construction Stormwater
(CSW) Permit for construction activities associated with the Recommended Plan may
also be required.

10.4 Native American Tribes

Letters to initiate consultation of the Marsh Lake ecosystem restoration project
with the Sisseton-Wahpeton Oyate of Lake Traverse Reservation in South Dakota, the
Upper Sioux Community of Minnesota, and the Lower Sioux Indian Community of
Minnesota under Section 106 of the National Historic Preservation Act, as amended,
were sent to their tribal chairmen on December 12, 2008. Copies of these signed letters
were sent to their respective Tribal Historic Preservation Officer or tribal cultural
resources point-of-contact. The tribes were contacted again as part of the public review

process. As of June 25, 2011, there has been no response from any of these tribes.
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10.5 Local Units of Government and Non-Governmental Organizations

Local units of government in the counties adjoining the Marsh Lake project area
and non-governmental organizations participated in early stages of project planning in a
series of meetings with the DNR. As a part of the public review process for the draft
Feasibility report, local governments and non-governmental organizations were provided
the link to copies of the draft report for review and commentand also invited to a public

meeting to discuss the proposed project.

11. Recommendation

As District Engineer, | have considered the environmental, social, and economic effects,
the engineering feasibility, and comments received from the other resource agencies,
the non-federal sponsors, and the public, and have determined that the selected plan
presented in this report is in the overall public interest and is technically sound,
environmentally acceptable, and economically feasible. | recommend that the selected
plan and associated features described in this report be authorized for implementation

as a federal project.

The selected plan is the National Ecosystem Restoration Plan with a separately
formulated recreation plan and appropriate mitigation measures as generally described
in this report. The plan includes ecosystem restoration features including but not limited
to rerouting the Pomme de Terre River to its historic channel, modifying the Marsh Lake
Dam to achieve target water levels and fish passage, construction of a drawdown water
control structure at the Marsh Lake Dam, installation of gated culverts at Louisburg
Grade Road, and the breaching of a dike at an abandoned fish pond adjacent to the
Marsh Lake Dam. The plan also contains recreation features including but not limited to
shoreline fishing access structures, interpretive signage, a canoe landing, benches,

picnic tables, trash receptacles, toilets, and parking lot improvements.

The estimated total project first costs of the selected plan is $9,967,000 and the
estimated annual operations, maintenance, repair, rehabilitation, and replacement
(OMRR&R) cost is $35,000. The Federal portion of the estimated total project first costs
is $6,403,000. The non-Federal sponsor’s portion of the required cost share of total
project first costs is $3,564,000. The estimated costs of the ecosystem restoration
portion of the project are $6,151,000 Federal and $3,311,000 non-Federal. The
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estimated costs of the recreation features are $252,000 Federal and $252,000 non-
Federal. The ecosystem restoration features of the selected plan will provide an
estimated 8400 net increase in average annual habitat units (AAHU’s) and the recreation

features have an overall benefit-cost ratio of 8.6.

The project will modify one existing Federal project at the Marsh Lake Dam, authorized
as the Lac qui Parle Water Control Project under the Flood Control Act of 1936, Public

Law 74-738. The modification of this project will not impact its authorized purpose.

These recommendations are made with the provision that, prior to implementation, the

non-federal sponsors will agree to comply with the following requirements:

a. Provide 35 percent of total ecosystem restoration costs as further specified
below:

1. Provide 25 percent of design costs allocated by the Government to
ecosystem restoration in accordance with the terms of a design agreement
entered into prior to commencement of design work for the recreation
features;

2. Provide, during the first year of construction, any additional funds
necessary to pay the full non-federal share of design costs allocated by the
Government to ecosystem restoration;

3. Provide all lands, easements, and rights-of-way, including those required
for relocations, the borrowing of material, and the disposal of dredged or
excavated material; perform or ensure the performance of all relocations; and
construct all improvements required on fands, easements, and rights-of-way
to enable the disposal of dredged or excavated material ali as determined by
the Government to be required or to be necessary for the construction,
operation, and maintenance of the project;

4. Provide, during the design and implementation phase, any funds
necessary to make its total contribution equal to 35 percent of total project
costs;

b. Provide 50 percent of total recreation costs as further specified below:

1. Provide 25 percent of design costs allocated by the Government to
recreation in accordance with the terms of a design agreement entered into
prior to commencement of design work for the recreation features;
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2. Provide, during the first year of construction, any additional funds
necessary to pay the full non-federal share of design costs allocated by the
Government to recreation;

3. Provide all lands, easements, and rights-of-way, including those required
for relocations, the borrowing of material, and the disposal of dredged or
excavated material; perform or ensure the performance of all relocations;
and construct all improvements required on lands, easements, and rights-of-
way to enable the disposal of dredged or excavated material all as
determined by the Government to be required or to be necessary for the
construction, operation, and maintenance of the recreation features;

4. Provide, during construction, any additional funds necessary to make its
total contribution for recreation equal to 50 percent of total recreation costs;

5. Provide, during construction, 100 percent of the total recreation costs that
exceed an amount equal to 10 percent of the Federal share of total
ecosystem restoration costs;

c. Provide, during the design and implementation phase, 100 percent of all costs of
planning, design, and construction for the project that exceed the Federal share
of the total project costs;

d. Shall not use funds from other Federal programs, including any non-Federal
contribution required as a matching share therefore, to meet any of the non-
Federal obligations for the project unless the Federal agency providing the
Federal portion of such funds verifies in writing that expenditure of such funds for
such purpose is authorized by Federal law;

e. Prevent obstructions or encroachments on the project (including prescribing and
enforcing regulations to prevent such obstructions or encroachments) such as
any new developments on project lands, easements, and rights-of-way or the
addition of facilities which might reduce the outputs produced by the project,
hinder operation and maintenance of the project, or interfere with the project’s
proper function;

f. Shall not use the project or lands, easements, and rights-of-way required for the
project as a wetlands bank or mitigation credit for any other project;

g. Comply with all applicable provisions of the Uniform Relocation Assistance and
Real Property Acquisition Policies Act of 1970, Public Law 91-646, as amended
(42 U.S.C. 4601-4655), and the Uniform Regulations contained in 49 Code of
Federal Regulations (CFR) Part 24, in acquiring lands, easements, and
rights-of-way required for construction, operation, and maintenance of the
project, including those necessary for relocations, the borrowing of materials, or
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the disposal of dredged or excavated material; and inform all affected persons of
applicable benefits, policies, and procedures in connection with said Act;

h. For so long as the project remains authorized, operate, maintain, repair,
rehabilitate, and replace the project, or functional portions of the project,
including any mitigation features, at no cost to the Federal Government, in a
manner compatible with the project’'s authorized purposes and in accordance
with applicable Federal and State laws and regulations and any specific
directions prescribed by the Federal Government;

i. Give the Federal Government a right to enter, at reasonable times and in a
reasonable manner, upon property that the non-Federal sponsor owns or
controls for access to the project for the purpose of completing, inspecting,
operating, maintaining, repairing, rehabilitating, or replacing the project;

j. Hold and save the United States free from all damages arising from the design,
construction, operation, maintenance, repair, rehabilitation, and replacement of
the project and any betterments, except for damages due to the fault or
negligence of the United States or its contractors;

k. Keep and maintain books, records, documents, or other evidence pertaining to
costs and expenses incurred pursuant to the project, for a minimum of 3 years
after completion of the accounting for which such books, records, documents, or
other evidence are required, to the extent and in such detail as will properly
reflect total project costs, and in accordance with the standards for financial
management systems set forth in the Uniform Administrative Requirements for
Grants and Cooperative Agreements to State and Local Governments at 32 CFR
Section 33.20;

I.  Comply with all applicable Federal and State laws and regulations, including, but
not limited to: Section 601 of the Civil Rights Act of 1964, Public Law 88-352 (42
U.S.C. 2000d) and Department of Defense Directive 5500.11 issued pursuant
thereto; Army Regulation 600-7, entitled "Nondiscrimination on the Basis of
Handicap in Programs and Activities Assisted or Conducted by the Department
of the Army”; and all applicable Federal labor standards requirements including,
but not limited to, 40 U.S.C. 3141- 3148 and 40 U.S.C. 3701 — 3708 (revising,
codifying and enacting without substantial change the provisions of the Davis-
Bacon Act (formerly 40 U.S.C. 276a ef seq.), the Contract Work Hours and
Safety Standards Act (formerly 40 U.S.C. 327 et seq.), and the Copeland Anti-
Kickback Act (formerly 40 U.S.C. 276c ef seq.);

m. Perform, or ensure performance of, any investigations for hazardous substances
that are determined necessary to identify the existence and extent of any
hazardous substances regulated under the Comprehensive Environmental
Response, Compensation, and Liability Act (CERCLA), Public Law 96-510, as
amended (42 U.S.C. 9601-9675), that may exist in, on, or under lands,
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easements, or rights-of-way that the Federal Government determines to be
required for construction, operation, and maintenance of the project. However,
for lands that the Federal Government determines to be subject to the navigation
servitude, only the Federal Government shail perform such investigations unless
the Federal Government provides the non-Federal sponsor with prior specific
written direction, in which case the non-Federal sponsor shall perform such
investigations in accordance with such written direction;

n. Assume, as between the Federal Government and the non-Federal sponsor,
complete financial responsibility for all necessary cleanup and response costs of
any hazardous substances regulated under CERCLA that are located in, on, or
under lands, easements, or rights-of-way that the Federal Government
determines to be required for construction, operation, and maintenance of the
project;

o. Agree, as between the Federal Government and the non-Federal sponsor, that
the non-Federal sponsor shall be considered the operator of the project for the
purpose of CERCLA liability, and to the maximum extent practicable, operate,
maintain, repair, rehabilitate, and replace the project in a manner that will not
cause liability to arise under CERCLA,;

p. Provide, during the design and implementation phase, 35 percent of all costs that
exceed $50,000 for data recovery activities associated with historic preservation
for the project; and

gq. Comply with Section 221 of Public Law 91-611, Flood Control Act of 1970, as
amended (42 U.S.C. 1962d-5b), and Section 103(j) of the Water Resources
Development Act of 1986, Public Law 99-662, as amended (33 U.S.C. 2213())),
which provides that the Secretary of the Army shall not commence the
construction of any water resources project or separable element thereof, until
each non-Federal interest has entered into a written agreement to furnish its
required cooperation for the project or separable element.
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FINAL REPORT

The recommendations contained herein reflect the information available at
this time and current Departmental policies governing formutation of individual
projects. They do not reflect program and budgeting priorities inherent in the
formulation of a national Civil Works construction program nor the perspective of
higher review levels within the Executive Branch. Consequently, the
recommendations may be modified before they are transmitted to the Congress as
proposals for authorization and implementation funding. However, prior to transmittal
to Congress, the non-federal sponsor, the State of Minnesota, interested Federal
agencies, and other parties will be advised of any modifications and wil be afforded the
opportunity to comment further.

Lzm,,yL
Michael rice Date

Colonel, Corps of Engineers
District Engineer
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12. Finding of No Significant Impact
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DEPARTMENT OF THE ARMY

ST. PAUL DISTRICT, CORPS OF ENGINEERS
180 FIFTH STREET EAST, SUITE 700

ST. PAUL, MN 55101-1678

REFLY TO
ATTENTION OF

Environmental and Economic Analysis Branch

Planning, Programs and Project Management Division

FINDING OF NO SIGNIFICANT IMPACT

In accordance with the National Environmental Policy Act, the St. Paul District, Corps of

Engineers, has assessed the environmental impacts of the following project:

ECOSYSTEM RESTORATION
MARSH LAKE, BIG STONE, LAC QUI PARLE AND SWIFT COUNTIES, MINNESOTA

The intent of this project is to provide ecosystem restoration to Marsh Lake, a part of the Lac
qui Parle reservoir in Big Stone, Lac qui Parle and Swift Counties, Minnesota. The proposed
project involves modification of a dam at the Marsh Lake outlet, rerouting of the Pomme de Terre
River, and associated hydrologic modifications in and around Marsh Lake. This finding of no
significant impact is based on the following factors: the project would have no adverse impacts
on fish and wildlife resources, and the project would have only short-term minor negative impacts
on the social environment, State-listed threatened or endangered species and on air quality. The
project would substantially benefit wetland habitat, habitat diversity and interspersion, biological
productivity and surface water quality and have minor benefits to recreation, public health and
safety, and public facilities and services. Continued coordination, particularly regarding cultural

resources, would be maintained with appropriate State and Federal agencies.
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For the reasons stated above, the proposed action does not constitute a major Federal action
significantly affecting the quality of the human environment. Therefore, an environmental impact

statement will not be prepared.

ISA v

Date

District Engineer
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The following table includes the St. Paul District Corps of Engineers and Minnesota DNR

Project Delivery Team members who contributed to this report and EA.

Team Members

Corps of Engineers

Michael Wyatt
Corby Lewis
Scott Goodfellow
Daniel Wilcox
Lance Awsumb
Ginny Gnabasik
Rodney Peterson

Dave Tschida
Chris Behling
BJ Siljenberg
Renee McGarvey

Dorie Bollman

Minnesota DNR
Mark Matuska
Ken Varland
David Trauba
Jack Lauer
Norm Haukos
Chris Domeier
John Schiadweiler
Luther Aadiand
Dave Luethe
Skip Wright
Shane Rustin
Craig Mitchell

Other Partners
Josh Kavanagh
Dick Kroger
Shannon Fisher
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Discipline

Planner/Project Manager
Hydraulic Engineering

Aquatic Ecology, Planning
Economics, Sociology
Cultural Resources

Real Estate

Design/Civil Engineering
Geotechnical Engineering
Structural Engineering

Recreation

Regional Director
Wildlife, Planning
Wildlife

Fisheries

Ecological Services

Waters

Waters

Engineering

Trails and Waterways

Ducks Unlimited
CURE
Mankato State University
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MARSH LAKE ECOSYSTEM RESTORATION PROJECT
Minnesota River
FEASIBILITY STUDY

PROJECT MANAGEMENT PLAN
Revised: December 10, 2010

1. Purpose.

a.  The purpose of this document is to identify the scope, schedule and budget for the Marsh Lake
Ecosystem Restoration Feasibility Study. The study will evaluate a variety of measures to restore the
ccosystem in Marsh Lake, an impoundment on the Minnesota River ncar Appleton, Minncsota. This
document will serve as the Project Management Plan attached to the Feasibility Cost Sharing
Agrecment (FCSA) between the Corps and the non-federal Sponsor. (Note: the FCSA refers to this
document as the “Project Stndy Plan.”™) This document also establishes quality control expectations
and procedures o ensure that the study products meet applicable standards.

b. This projcct management plan, hercinafter referred to as the PMP, defines the planning approach,
activities to be accomplished, schedule, and associated costs that the Federal Government, the non-~
federal Sponsor, and other non-federal study partners will be supporting financially. The PMP,
therefore, defines a contract between the Corps and the non-federal Sponsor, and reflects a "buy in” on
the part of all the financial backers, as well as those who will be performing and reviewing the
activitics involved in the feasibility study. The PMP describes the initial tasks of the feasibility phase,
continues throngh the preparation of the final feasibility report, the project management plan for
project implemeutation and design agreciment, and concludes with support during the Washington-
level review of the final feasibility report.

c.  The PMP is a basis for change. Because planning is an iterative process without a predetermined
outcoine, more or less time and costs may be required to accomplish reforinulation and evaluations of
the alternatives. Changes in scope will occur as the technical picture unfolds. With clear descriptions
of the scopes and asswnptions outlined in the PMP, deviations are casicr to identify, the impact in
either timne or money is easily assessed, and decisions can be made ou how to proceed.

d.  The PMP is a basis for the review and evaluation of the feasibility report. Since the PMP represents a
contract between the Corps and the non-federal Sponsors, it will be used as the basis to determine if
the draft feasibility report has been developed in accordance with established procedures and previons
agreements. The PMP reflects mutual agreements of the district, division, Sponsor and HQUSACE
into the scope, critical assumptions, methodologics, and level of detail for the activities that are to be
conducted during the feasibility study. Review of the draft report will be to iusure that the study has
been developed consistent with these agrecments. The objective is 1o provide early assurance that the
project is developed in a way that can be supported by higher headquarters.

c. The PMP is a study management tool. It includes scopes of work that are used for funds allocation by
the project manager. It forms the basis for identifying commitments between the non-Federal Sponsor
and the Federal government aud serves as a basis for perfornance measurement.

2. Applicabilitv. This PMP covers the feasibility stage of the project.

3. References.

a. Minnesota River Basin Reconnaissance Study, Section 905(b) (WRDA 1986) Analysis, Miunesota,
South Dakota, North Dakota, and Iowa, dated December 2004 and approved January 13, 2005.
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Feasibility Cost Sharing Agreement, Marsh Lake Feasibility Study, (Draft as of 02-May-07)

4, General/Background.

a.

The Marsh Lake Feasibility Study was recommended in the December 2004 Minnesota River
Reconnaissance study (approved January 13, 2005) and is authorized by a May 10, 1962 resolution of
the House Committec on Public Works. Federal (Corps of Engineers) interest in Marsh Lake is based
on the potential benefits of aquatic ccosystem restoration and the fact that the existing Marsh Lake
Dam is owned and operated by the Corps of Engincers.

The Minnesota Department of Natural Resources (DNR) is sponsoring the study. The official Sponsor
must sign the Feasibility Cost Sharing Agrecment and provide 50% of all study costs through non-
federal cash and in-kind contributions. The Corps of Engineers funds the remaining 50% of study
costs.

The planning objectives are to restore aquatic and riparian habitat in Marsh Lake and restore
connectivity between Lac qui Parle and the Pomme de Terre River. Marsh Lake is a shallow 5,000
acre reservoir with an average depth of approximately 3 fect. The Marsh Lake Dam, built by the
Works Progress Administration in 1938, has a fixed crest elevation. The dam increased lake-like fish
and wildlife habitat and created new colonial waterbird habitat, but it also disrupted natural flood plain
Tunctions and processes and blocked fish movement. The lack of natural flooding and drying cycles
combined with increased sedimentation in the reservoir have caused a decline in plant diversity, water
quality and associated fish and wildlife benefits over the years since the dam was built.

The study will evaluate a wide range of measures, including but not limited to those described in the
“Agreement in Principle” signed by DNR Senior Managers in June 2003 (see Attachment A). The
major features include modifying the Marsh Lake Dam to allow for periodic drawdowns, fish passage
and more natural variation in water surface; returning the Poinme de Terre River to its pre-dain
alignment; installation of breakwater structurcs to reduce sediment resuspensiou within the lake; and
developing a management plan to define how the new features would be used. The study will also
investigate policy issues and cost sharing requirements for implementation, considering the current
Federal ownership of the dam and implications for future operation and maintenance responsibilities.
The study tcam recognizes that 1nany of the problems in Marsh Lake are symptoms of larger watershed
issues. However, the teamn has chosen to limit the scope of this study to actions within the Lac qui
Parle Wildlife Manageinent Area. The study teain believes that inodifications in the vicinity of the
dam and Marsh Lake are critical to restoring more natural habitat conditions. Opportunities to further
enhance Marsh Lake habitat using actions in the greater watershed will be explored outside of this
study.

The study will be conducted as outlined below. See Attachment B for a more detailed workflow plan.

1) Specify Problems and Opportunities: Meet with study team and others to refine
problems and opportunitics identificd in the Reconnaissance Report and prior
planning documentation. Conduct the National Enviromnental Policy Act
(NEPA) scoping process.

2) Inventory and Forecast Future Conditions: Asscss the existing condition of the
Marsh Lake Dam and reservoir: foundation, structural integrity, hydraulic
conditions, biodiversity, habitat conditions, water quality, etc. Obtain necessary
field data, including but not limnited to topographic surveys, sediment saruples,
and borings. Determine the “without project condition” of the Marsh Lake
ccosysten.

3) Formulate Alternative Plans: Identify a system of structural and/or non-
structural measures. strategies, or programns to alleviate problems or take
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advantage of specific opportunitics associated with water and related land
activities within the project area.

4) Evaluate Effects of Alternative Plans: Assess the effects of combinations of
measures to meet the planning objectives. Identify significant cffects from
institutional, public and technical perspectives. Conduct public involvement
activities, coordinate with State and Federal agencics, and mect NEPA process
requirements.

3) Compare Alternative Plans: Contrast the merits of identified alternatives with
benefits, costs, effcctivencss, and efficiency in mecting planning objectives .

6) Sclect a recommended plan: Select plan from identified alternatives and
document.

7) Complete engineering investigations, geotechnical designs, mapping, hydraulics
and hydrology, structural design, etc.

8) Prepare the feasibility study report and appendices for submission to Corps
higher authoritics to support a project recommendation to Congress.

a. The study is estimated to cost $1,072,000,000 as detailed in
Attachmment C.

Technical Criteria Statement. This study will be conducted in accordance with Corps of Enginecrs criteria

for Feasibility studies contained in the planning guidance notcbook, ER 11035-2-100, and other applicable

regulatio
National

ns and guidance. The final product will be a feasibility report docnmenting the study findings and
Environmental Policy Act (NEPA) determinations and making appropriate recommendations to

Higher Authorities.

=

a.

12/10/2010

. Quality Control.

This document is intended to serve as the Project Management Plan and the Quality Control Plan. The
coordination, preparation and vertical team review of this scope of work assists in maintaining quality
control.

Agency Technical Review (ATR) is the primary method of quality control. ATR review will be
ongoing through product development, rather than a cumulative review perforined at the cnd of the
investigation. The ATR review will be perforined by a sister Corps District in coordination with the
Ecosystem Restoration Planning Center of Expertise. The ATR team will include one person from a
Division other than Mississippi Valley Division. The expertise and technical backgrounds of the ATR
team meinbers will qualify them to provide a comprehensive technical review of the product. The
following disciplines will be required for the ATR team: hydraulics/hydrology, geotechnical
engineering, general engineering/layout, structural engineering, cost engineering, plan formulation and
environmental.

ATR comments and responses will be recorded in the online Dr. Checks system (www.projnet.org).
Documentation of the independent technical review will be included with the submission of the reports
to Mississippi Valley Division and HQUSACE. All comments resulting from the independent
technical review will be resolved prior to forwarding the feasibility study to higher authority and local
interests. The report will be accomnpanied by a certification, indicating that the independent technical
tevicw process has been completed and that all technical issues have been resolved.

Value Engincering Plan. Value Engincering (VE) cvaluations provide another method for ensuring
quality. The goal of VE on this project is to ensure that a full array of alternatives is considered in
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order to maximize cost effectiveness. A VE study will be conducted during the plan formudation
before the final array of alternatives has been defined. The VE study objectives will be to build upon
the design team’s preliminary plan formulation efforts, clarify the functional requirements of project
features, and recommend additional conceptual alternatives to meet those requirements. The same
team that performs ATR will conduct the VE study with additional techuical representatives from the
Sponsor. Sponsor participation will be an item of in-kind services.

Quality control will also be monitored via internal/District functional eletuent reviews, Local Sponsor
reviews, and Higher Authority/vertical team conferences and reviews.

The Sponsor will be responsible for quality control over deliverables provided as in-kind contributions.
The Corps will verify that such contributions ineet negotiated requircments and standards before
granting cost-sharing credit for those contributions.

Review Plan. This feasibility study will not be subject to Independent External Peer Review (IEPR).
The study is not auticipated 1o generate influential scientific information that would be either
controversial or of sufficient risk and magnitude as to require Independent External Peer Review as
described in Engineering Circular 1165-2-209. The drafi feasibility report and environmental
assessment will be distributed for public review as part of the normal NEPA review process. The
review will be scheduled after the Alternative Formulation Briefing and before submitting the report to
the Civil Works Review Board in accordance with the study schedule defined in the Project
Management Plan.

7. Risk Assessment. The following issues could lead to delays or increased costs:

a.

[

Inadequate fuuding: Less funding is likely to be available each year than would be necessary for
optimal progress on study tasks. Delays in funding (either federal or non-federal) will result in
inefficiencies in the planning process and overall increascd cost.

Sensitive environmental or cultural resources: Particular attention will be paid to environmental issues
throughout the study to ensure that project recommendations arc implcmentable.

Weather conditions: certain tasks, inclnding but not limited to surveying, archcological investigations,
biological surveys and similar assessments arc weather-sensitive. Thesc tasks will be scheduled to
take advantage of anticipated weather conditions. If these tasks arc delayed due to funding or other
issues, the delay may significantly impact completion of the study on schedule.

Acquisition Plan. Work required for this study will be accomplished mainly by in-house Corps staff and non-

federal in-kind services. Portions of the study will be accomplished by private firms under existing Indefinite

Delivery

Contracts with the Corps of Engineers. Services may also be obtained through small purchase actions

when appropriate. The following major contracted acquisitions arc anticipated:

a
b.

(g

Sediment sampling and testing ($20,000)
Geotechnical borings and testing ($50,000)

Communication Plan, The communication plan addresses internal project delivery team (PDT) and cxternal

communications.

1271012010

Internal PDT Communications: PDT distribution lists will be established that include all in-house
team members, Sponsors, and other stakeholders. All general project notifications will be delivered
using these distribution lists. The project manager will determine which correspondence is appropriate
for each audience. E-mail will be the primary mode of communication within the PDT,
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External communications: All news releases will be coordinated with St. Paul District Public Affairs.
An initial release announcing the start of the study will be made after the cost-sharing agreeiment is
signed. Subscqnent releascs to announce public meetings will be made as needed. Other releases will
be considered as the study develops. Postings on the St. Paul District’s website and the DNR s sites
will also be used to communicate to the gencral public.

A pre-product custoiner survey will be conducted at the initial team meeting. A post-product customer
survey will be comnpleted after the study is finalized.

Public luvolvement: Public involvement will include onc NEPA scoping mceting carly in the study
and an informational mecting after the draft report has been distributed for public review. These
mieetings will be planned, facilitated, publicized and documentcd by the Sponsor as work-in-kind.
Additional public involvement will include hosting additional meetings as appropriate, and preparing
news releases, on-line newsletter articles, and web pages. The Sponsor will perform the majority of
these activities as work-in-kind and coordinate with St. Paul District Public Affairs.

10. Change Management Plan.

a.

All changes to the scope, schedulc or budget for this study must be coordinated with the Project
Manager. Whencver it becoines apparent that the current budget or schedule is likely to be inadcquate,
project delivery tcam (PDT) members must notify the Project Manager so appropriate actions can be
taken. The PMP is intended to be a living, flexible docwinent, but it also represents a contract between
the Corps and the non-federal Sponsor; therefore, changes must be coordinated before obligations arc
incurred by any party.

The Project Manager, in consultation with the Study Management Team and Executive Committee,
will decide whether proposcd changes are acceplable. The Project Manager will revise the PMP as
necessary to reflect approved changes.

11. Project Delivery Team,

a.

12/10/2010

Exccutive Committee: The Sponsor and the Government will appoint named scnior representatives to
an Executive Committee, according to the Feasibility Cost Sharing Agreement (FCSA). The executive
committec will include the St. Paul District's Chief, Planning, Programs and Project Management
Division and the Dircctor of the Fish and Wildlife Division, Minnesota Departiment of Natural
Resources. The Exccutive Committee will function as described in the FCSA.

Study Manageinent Team: The Executive Committee will appoint representatives to serve on a Study
Management Team. The Study Management Team will keep the Executive Commnittee informed of
the progress of the Study and of significant pending issues and actions, and shall prepare periodic
reports on the progress of all work itenis identified in the PMP. The Study Management Team will
include the St. Paul District’s project manager and appropriate counterparts from the Minnesota
Departent of Natural Resources.
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c. Sponsor and key study stakeholders:

Name

Organization

Phone

E-mail

Sponsor's Primary Representatives

Variand, Ken
Aadiand, Luther
Haukos, Norm
Trauba, David
John Schladweiler

Key Stakeholders

Gelvin-Innvaer, Lisa
Fouchi, Cathi
Lauer, Jack

Popp, Walt
Kotander, Todd
Kavanagh, Josh
Kroger, Dick
Moore, Patrick

MN DNR, Wildlife

MN DNR, Ecological Services
MN DNR Fisheries

MN DNR, Wildlife

MN DNR, Witdlife

MN DNR

MN DNR

MN DNR

MN DNR

MN DNR, Ecological Services
Ducks Uniimited

CURE

CURE Executive Director

(507) 359-6030
(218) 739-7449
(320) 839-2656
(320) 734-4451
(507) 359-6031

(507) 359-6033
(507) 359-6034
(507) 359-6047
(651) 345-3331

(320) 220-1718
(507) 768-3608
(320) 269-2984

ken varland@dnr state. mn.us
luther aadland@dnr state mn.us
norm. haukos@dnr state. mn.us
david trauba@dnr state. mo.us

john.schiadweiler@dny state. mn.us

lisa.gelvin-innvaer@dnr.state. mn.us
cathi.fouchi@dnr.state.mn.us

jack lauer@dnr state. mn.us
walter.po dnr.state. mn.us

todd kelander@dnr.state mn.us
lkavanagh@duck org
kroger@frontiemet net

cure-ed@info-link.net

d. St Paul District Project Delivery Team:

Name Discipline ORG Phone* E-mail**

Thury, Theresa PM-P, Programs B6H4100 5309 theresa.j.thury

Whyatt, Michael PD-F, Planning/Project Mgmt B6H4200 5218 michael d.wyatt
PM-E. Env and Econ B8H4300

Awsumb, Lance Economics 5379 lance.g.awsumb

Wilcox, Dan Environmentat 5276 daniel.b.wilcox

Gnabasik, Virginia Cultural 5262 virginia.r.gnabasik

LeClaire, Keith GIS 5491 keith.r.leclaire
EC-D. Cost&Specs&General BEL1DCS

Bray, Matt Cost & Specs 5647 matthew.m.bray

Tschida, David General Engineering 5585 david.m.tschida

Behling, Chris EC-D, Geotech BBL1DGG 5572 christopher.w.behling
EC-D, SMEA BEL1DSM

Sauser, Phillip Structures 5722 phitlip.w.sauser

TBD Mechanical

TBD Electrical

Lewis, Corby EC-H, Hydraulics BGL1HHC 5635 corby.r.lewis

Chamberlin, Ferris EC-H, Water Control & Hydrology BEL1HWC 5619 ferris.w.chamberlin

Peterson, Ken RE-PA, Planning & Appraisal BENOPAD 5359 kenneth j.peterson

Linder, Dawn CT-C, Contracts B&POAOO 5407 dawn.m.linder

Bertschi, Tim OP-RNW, Recreation and NR Project Office 701-232-1894 tim.s. bertschi

Melby, Randy OP-RNW, Lac Qui Parle Project 320-269-6303 randy.d.melby

* All Phone numbers begin with "651-290" unless shown otherwise.
** All e-mail addresses end with "@usace.army.mil’

12/16/2610
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12. Customer Involvement/in-kind services. The Sponsor and other stakeholders will be intiinately involved in
this study. Some of that involvement may qualify for credit against the non-federal cost-share as in-kind
services, as detailed below.

a.

In-kind scrvices (work-in-kind) are Iocally provided scrvices and/or supplies that the Sponsor may
provide to offset a portion of their cost share for the feasibility study. The use of in-kind services in
licu of cash for feasibility studics is authorized by Scction 103 of the Water Resources Development
Act of 1986, as amended. Work-in-kind is an option for the Sponsor within certain guidelines, and the
valuce of the actual costs of negotiated in-kind services can reduce the Sponsor’s cash requirement.
Work-in-kind is allowable when it: 1) provides value added, and/or 2) results in completing
necessary work faster, cheaper, or better than the Corps of Engineers could alone or by contract.
Work-in kind must be identified and documented clearty in the PMP before the work is begun. In-kind
services must be in accordance with federal regulations, including OMB Circular A-87.

Work-in-kind must be performed by the Sponsor or by another non-federal pattner under an approved
third-party agreement with the Sponsor. All third-party agreements must be in accordance with the
Feasibility Cost Sharing Agrecment and be approved by the Corps of Engineers.

The process for claiming credit for in-kind services is:

1) Negotiate the scope of services and associated costs between the Sponsor and the
Corps,

2) Sponsor performs the work and produces the required product,

3) Sponsor documents the actual expenditures made to accomplish the work-in-kind,

4) Corps verifies acceptability of the product relative to negotiated requirements,

5 Coips credits the local Sponsor with an in-kind service credit.

Marsh Lake is integral to the Sponsors’ Lac qui Parle Wildlife Manageruent Area. Because the DNR
is currently managing this resource, it is uniquely qualified to perform mnch of the analyses reqnired in
the study. This project management plan will not attempt to precisely scope or quantify every task to
be completed as in-kind services. Rather, only those tasks that could reasonably be done by the Corps
will be estimated in detail (such as topographic and archeological surveys). Cost estimates for other
tasks that are less defined but clearly “add value” will be treated with great flexibility to allow for full
collaboration during the study.

The value of in-kind services is estimated to be $234,000 from the Mimmesota Department of Natural
Resources as described in Paragraph 13—Scope of Work and the attached study cost estimate
spreadsheets. (Note: as the study progresses, it is likely that additional in-kind services will be added
via PDT recommendations and Exceutive Comnittee approval actions).

13. Scope of Work. The scope of work for each task and discipline is described in the attached study cost estimate
spreadsheet. Major tasks and dcliverables are described below and assigned to either the Corps or Minnesota
DNR for primary responsibility:

a.

b.

Public Involvement:
1 (DNR) Host, publicize and facilitate two public meetings:
a. Public coordination ineeting carly in the study, and
b. during the public review of the draft report, collect public input resulting from
the meetings and provide written surmnarics for inclusion in study docmincnts,

2) (DNR) Maintain current project information for the public on the Internet, preparc
newsletters, press rcleases, cte. as deemed appropriate throughout the study.
3) (Corps) Participate at public rieetings. Review and approve newslctters, press

releases and proposcd Internet content.

Institutional Stndies:
1) (Corps) Investigate project history, intergoverntnental relations, and cost-sharing
arrangements for implementing project recornmendations




c.  Social Studies:

D

2)

d. Cultural Studies:
D

2)
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(DNR) Conduct recreation needs analysis and justification for recreation features,
possibly including a bike trail and bridge, boat ramps, and other amenities. Tasks
may include:

a. Compile Corps and MN DNR recreation visitation records over last 10 years

b. Meet with Corps LQP project manager, recreation specialist to obtain data

c.  Compile MN DNR LQP State Park visitation data, creel survey data, etc.

d. Forecast future recreational activity in the project arca

(DNR) Write draft Feasibility report sections to document existing, future without-
project, and future with-project recreation conditions. Provide docuimentation to
support all recreation features included in the recommended plan.

(Corps) Provide scope of work for cultural resources survey, and coordinate with
SHPO
(DNR) Perforin ficld archeology/cultural resources survey

¢. Enviromnental Studies: Environmental design and NEPA process

D
2)

9

10)
1D

12)

(Corps) Prepare the Environmental Assessient and Section 404(b) evaluation
(Corps) Edit and finalize feasibility report sections, environmental appendix and
management plan/operation manual

(Corps) Prepare GIS products for EA, displays for public meetings

(Corps) Obtain sediment testing for 404(b) evaluation & State Water Quality
Certification

(Corps) Coordinate approval of planning models with Corps Planning Centers of
Expertise

(Corps) Assist DNR in setting goals, objectives and constraints.

(Corps) Assist DNR in assessing existing conditions, developing operation plans
and forecasting future conditions.

(DNR) Inventory existing conditions in Marsh Lake, Pomme de Terre River and Lac
qui Parle, including all items noted in Attachment B, Workflow plan. Use cxisting
information where possible, and collect any new information necessary to document
conditions that is not included in other specific deliverablcs.

(DNR) Forecast fnture conditions withont project. Use professional judgment and
approved models.

(DNR) Develop operating plans for proposed features/changes.

(DNR) Forecast future conditions with-project, define effects of proposed changes
and assess project benefits/impacts. Use professional judgment and approved
models.

(DNR) Write draft Feasibility report sections describing existing, future without-
project and future with-project conditions and proposcd operation plans.

f. Fish and Wildlife: (Corps) Fulfill Fish and Wildlife Coordination Act requirements

g.  Economic Studies: (Corps) Cost effectiveness and incremental cost analysis of alternatives

Iv  Surveying and Mapping:

b

(DNR) Obtain ficld surveys including:
a.  Pomune de Terre cross sections: approximately 34 sections with soundings, avg.
1000 feet per section
b. Embankment profile and sections:
i. Complete road/embankment profile (9900 feet);
ii. 99 cross scctions, define cmbankment and areas within 100 feet npstream
and downstream of embankment toes (upstrean area is under water)
¢.  Soundings and surveys near outlet structures

12/10/2010
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i. Complete topo mapping at existing structures and parking arca
ii. Soundings above and below existing spillways: 10 foot grid within 100 feet
upstream and 200 feet downstream of structures.
(DNR) Prepare mapping, digital terrain models, and cross sections for use in
engincering design and GIS applications

i.  Hydrology and Hydrautics:

D

(DNR) Lead the effort to refine probleins and opportunities, project goals,
objectives and constraints as described in Attachment B, Workflow plan. Conduct
discussions and analyses necessary to finalize design parameters for features to be
constructed.

(DNR) Participate in hydrologic design discussions and review Corps HMS
modeling

(DNR) Participate in ficld inspections of the Pomme de Terre River existing and
proposed channels

(DNR) Assist with designing fish passage structures: review Corps HEC-RAS
(Corps) Perform hydrologic and hydraulic analyscs: Marsh Lake and Pomme de
Terre hydrology (discharge duration, frequency analyses)

(Corps) Route historic hydrographs through Marsh Lake using a simple HMS model
(Corps) Produce stage duration relationships for different outlet weir configurations
(Corps) Desigu outlet weirs and other hydraulic features of outlet structurcs

(Corps) Design hydraulic features of Pomme de Terrc re-alignment (diversion,
bridge, new channel, scour protection, ete.)

(Corps) Deterinine Rosgen class of Pomine de Terre cross sections

(Corps) Conduct ficld inspections of Pomme de Terre geomorphology (existing and
proposed channels)

(Corps) Design fish passage structures using HEC-RAS

(Corps) Design wave protection for the entire Marsh Lake Dam

(Corps) Prepare GIS information as nceded to display hydrologic and hydraulic
conditions

(Corps) Write hydraulics appendix for the feasibility report and pertinent portions of
the main report and environmental assessment.

j.  Foundations and Materials:

1
2)
3)
4
5)

(Corps) Geotechnical design

Borings and testing

Stability issues at all structurcs and embankment
Review Periodic Inspection issucs

Geotechnical appendix for report

k. Designs and Cost Estimates: (Corps) Structural and layout issucs, construction cost estimates
1. Structnral designs

Primary outlet (modify or replace)

Variable-crest outlet/emergency spillway

Fish passage

Pomime de Terre rc-alignmnment

Bridge

Diversion structure

Incorporate pedestrian/bike traffic across the project
Structural appendix to report

Modify abandoned fish rcaring pond

Modify Lewisberg Road Culverts

m, Mechanical designs

D

Opcrable gatcs

12/10/2010
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General Enginecring

D

2)

Cost estimating
)
2)

Drawings

1. Site plans for structures

2. Typical sections

3. Pomme de Terre re-alignment layout
4. TFish passage layont

Quantitics

Estimates for all alternatives (assume 4 alternatives)
Appendix to report

Real Estate Stndies: (Corps and DNR) Assess real estate needs for project site, borrow and disposal

arcas

Study Management: (Corps and DNR) Administration, cost tracking, general coordination, Project
Cooperation Agreement development

Plan Formulation: Developing, comparing and assessing alternatives

D (Corps) Assist in establishing problems/opportunitics/goals/constraints
2) (Corps) Assist in establishing fnture without-project condition
3) (Corps) Lead alternative formulation and screcning cfforts
4) (Corps) Conduct Milestone mectings: Feasibility scoping meeting, Alternative
Formulation Briefing, and Civil Works Review Board (in Washington, DC)
5) (Corps) Independent Technical Review
6) (Corps) Valne Engineering study
) (DNR) Participate in Milcstone mectings
8) (DNR) Participate in a Value Engineering study
Report Preparation:
1) (Corps) Future without-project analysis
2) (Corps) Feasibility scoping meeting package
3) (Corps) Alternatives analysis for AFB meeting
4) (Corps) Draft report for public review and Civil Works Review Board
5) (Corps) Final report
6) (DNR) Review draft report before public review

14. Budget By Discipline; Sce Attachment C.
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Activity 1D [Activity Name Duration (Days)| Start Finish

Plan Formulation 2113.0d 02-May-07 A 27-Sep-13|
FEA 2420 |Plan Formulation - Federal 670.0d 02-May-07 A 4-May-10)|
FEA2429|Feasibility Scoping Meeting 0.0d 11-Dec-07 A
FEA2430 | AFB Project Doc 10.0d 05-May-10* 18-May-10
FEA2440}AFB Tech Review 19.0d 19-May-10 15-Jun-19|
FEA2450] AFB Policy Compl 30.0d 19-May-10 30-Jun-19|
FEA 2460 |Feas Altemative Formulation Bricfing (AFB)|0.0d 19-Jul-10*
FEA2470]AFB Guid. Memo 10.0d 20-Jul-10 2-Aug-19)

Feasibility Report 970.0d 23-Jul-07 A 18-Jul-11
FEA 2480 |Drafi Feasibility Rpt/NEPA 38.0d 19-Aug-10 13-Oct-10)
FEA2490|Conduct ITR 148.0d 23-Jul-07 A 11-Jan-08 A
FEA2492 |Conduct ATR (Future) 90.0d 19-May-10 24-Sep-10]
FEA 2500 | Submit Draft Feasibility Report 0.0d 13-Oct-19)
FEA 2505 |JHQ Policy Compliance Review 30.0d 14-Oct-10 26-Nov-10
FEA2570|Feas Review Conference (FRC) 0.0d 26-Nov-10)
FEA 2571 |Feasibility Proj Gunide Memo (PGM) 0.0d 26-Nov-10
FEA 2575 |Feasibility Public Review Pernod Start 0.0d 14-Oct-10
FEA2577|Public Review Comments 30.0d 14-Oct-10 26-Nov-10
FEA 2580 |Prepare Final Report & Summary 19.0d 29-Nov-10 23-Dee-19)
FEA 2590 |Issue Division Engineer's Transmittal Letter {0.0d 23-Dece-10
FEA 2640 | Washmgton Level Policy Review 19.0d 27-Dec-10 24-Jan-11
FEA 2650 |CWRB Briefing/Approval 0.0d 24-Jan-11
FEA 2655 [ Prepare Draft Chicf's Report 5.0d 25-Jan-11 31-Jan-11
FEA 2657 |State & Agency Review 48.0d 1-Feb-11 8-Apr-11
FEA 2658 {Feas State/Agency Review Complete 0.0d 8-Apr-11
FEA 2660 |Sign Feas Chief''s Report 0.0d 8-Apr-11
FEA2670 | ASA(CW) Review 9.0d 11-Apr-11 21-Apr-11
FEA2700 1 ASA(CW) Memo to OMB 0.0d 21-Apr-11
FEA 2709 JOMB Review & Comment 60.0d 22-Apr-11 18-Jul-11
FEA2710 |Feas Report to Congress 0.0d 18-Jul-11

Planning. Engineering & Design (PE&D) 161.0d 3-Oct-11 22-May-12|

115058.300001.30AX0 PE&D Prog & Proj Mgmt 161.0d 3-Oect-11 22-May-12|

A1400 |Future FY planning - Fed 161.0d 03-Oct-11* 23-May-12|

Construction 288.0d 1-Oct-12 22-Nov-13

115058.30D001.30DS0 Construction - Contract 288.0d 1-Oct-12 22-Nov-13

12/10/2010

1iPage



245

16. Statement of Approval: As of May 21, 2010, this PMP has been coordinated with the Project Delivery
Team and has been adjusted based on resolution of comments received and is approved.

Michael Wyatt
Planner/Project Manager

ATTACHMENTS
A. Minnesota Department of Natural Resources “Agreement in Principle,” executed June 12, 2003
B. Workflow Plan
C. Feasibility Study Cost Estimate
a. Total Project Detail (2 pages)
b. DNR Detail (2 pages)

12/10/2010 12|Page
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ATTACHMENT A
MINNESOTA DNR “AGREEMENT IN PRINCIPLE”

ATTACHMENT A
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Minnesota Department of Natural Resources

500 Lafayete Road

St Pael, Minnesota 3315540

July 11, 2003

Mr. Craig Evans, P.E.

U.S. Army Corps of Engineers

190 East Fifth Street

Saint Paul, Minnesota 55101-1638

Dear Mr. Evans:

This letter is to formally convey to the U.S. Army Corps of Engineers (USACE) the framework decision that has
been agreed upon by the Minnesota Department of Natural Resources’ (DNR) Divisions of Ecological Services,
Fisheries, and Wildlife regarding the Marsh Lake Dam modification that will result in definite improvements to
Marsh Lake’s biological values. We are proposing that both the primary spillway and the emergency spillway be
modified. We are also proposing that the Pomme de Terre River be restored to its pre-1938 channel. The attached
Agreement in Principal outlines those proposed modifications. It also provides particular terms and constraints
regarding the management of the facility.

There are several additional steps that the DNR needs to take, these include: communication with the public
regarding our framework decision, development of a more detailed management plan, continue to evaluate other
potentially interesting restoration strategies, and then determine and pursue the most appropriate means of funding
for this project.

It has been our approach all along that once we can identify and agree upon the strategies that will have the greatest
benefit for the resource and resource users, we will focus on financing and implementation. We recognize that the
Marsh Lake dam is owned and managed by the USACE, and so we plan to work closely with the USACE to
determine how best to pursue the funding and implementation. As a first step, the DNR would like to see the
Marsh Lake dam modifications included in the Minnesota River Basin Reconnaissance study.

Sincerely,
S

TIMOTHY P. BREM/Y{ ~Director

Division of Wildlife

DNR Building — 500 Lafayette Road
Saint Paul, Minnesota 55155-4007
(651) 297-4960

TPB/KV/jls; Attachment

¢ Bradley M. Moore, Assistant Commissioner for Operations
Ron Payer, Director, Division of Fisheries
Lee Pfannmuller, Director, Division of Ecological Services
Cheryl Heide, Regional Director, New Ulm

DNR Information: 651-296-6157 * 1-888-646-6367 * TTY: 651-296-5484 * 1-300-657-3929

An Equal OPP?““"f‘)’ Employes Printad on Racycled Papar Conlairing a
Who Values Diversity Minimum of 10% Post-Consumer Waste
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Agreement in Principle
Preamble

Marsh Lake is a 5,000 acre, shallow impoundment on the upper Minnesota River. It is located at
the borders of Big Stone, Lac qui Parle and Swift Counties. Because of the nature of the existing
fixed crest the basin is not subject to the dynamic variation in water levels that healthy wetland
systems require. This facility is part of the US Army Corps of Engineers Lac qui Parle Flood
Control Project. However, its origins predate the flood control project as a WPA water
conservation project. The USACE has notified the Department of Natural Resources that the
facility provides no flood control benefit. The USACE has requested the Minnesota DNR
recommend appropriate modifications to the facility in order to enhance ecological and
recreational values of the basin and the Minnesota River. A work group of six. DNR staff have
been working on developing a set of recommendations to the USACE since January 2001. This
framework carefully balances a number of potentially competing natural resource and
recreational values associated with Marsh Lake and the Minnesota River. We, the undersigned
Senior Managers, agree in principle to the below described framework to improve and enhance
Marsh Lake.

Modifications to the Marsh Lake Dam

The Marsh Lake Dam is an earthen berm 11,800 feet long, with a primary spillway 112 feet wide
set at a run out elevation of 937.6 feet. It also has a 90 foot wide emergency spillway with a run
out elevation of 940 feet. The DNR would propose to the USACE the following modifications
to the Marsh Lake Dam. '

Primary Outlet: The primary spillway would be modified to maintain a water surface elevation
of 938.3 feet or higher 70% of the time in August, and 937.6 feet or higher 70% of the time in
September and October, excluding years in which a draw down is completed. A design, based
on returning the Pomme de Terre River to its 1938 channel, would incorporate both a low flow
notch cut into the spillway and a narrowing of the spillway above the current run out elevation.
The low flow notch would be approximately 2 feet wide with a bottom elevation of 935.5 feet.
In addition, the spillway would be narrowed from 112 feet to approximately 30 feet between the
elevations of 937.6 to 938.3. The spillway would then widen back out to 112 feet above the
938.3 feet elevation. A fish passage structure consisting of rock riffles would also be constructed
at the outlet.

Emergency Spillway: The emergency spillway would be replaced with a variable crest structure.
The structure’s final dimensions will be set to pass a May Q70 flow at a draw down elevation of
936. A fish passage structure consisting of rock riffles would also be constructed at this outlet.
The structure will continue to function as an emergency spillway at water surface elevations
above 940 feet.

Pomme de Terre River: The Pomme de Terre River will be restored to its 1938 Channel and
flood plain. As a result, the Pomme de Terre will flow directly into the Minnesota River/Lac qui
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Parle Lake downstream of the Marsh Lake dam. During some flood events, a portion of the
Pomme de Terre’s flow may spill over into Marsh Lake.

Management Plan

The above modifications are contingent upon a management plan being developed that includes
the following core points.

The maximum targeted drawdown will be to an elevation of 936.

Clear triggers and constraints will be established that govern when a draw down will be
attempted including: vegetation, sufficient year classes of northern pike present, and
sufficiently small snow pack to predict a reasonable probability of success.

When active drawdowns are conducted, the basin will remain in drawdown condition
through the fall and winter. Refill will be accomplished during spring floods. However,
refill or partial refill in the fall could be accomplished if precipitation results in a spike in
the Minnesota River’s flow, such that a “normal” discharge hydrograph can be
maintained while raising pool levels.

Consecutive attempts at drawdowns over a multiple year period will not be made.

Fish passage will be available at one or both of the outlets 100% of the time.

A monitoring program will be developed which includes: vegetation, fish populations,
waterfowl populations, and flows.

In the event of unanticipated water levels or vegetative responses, appropriate
modifications could be made to the primary spillway or the management plan,

Agreement

While additional detailed management plans and construction designs will needed to be
developed, we agree in principal to the above described framework for modifying and managing
the Marsh Lake Dam

< P 2 3 V/ms (ot D

Qg /13/03
Tifh Bremicker, Director Ron Payer, Director Date

Division of Wildlife Division of Fisheries

%M éﬁ’//OB &ﬂ C\/Mm Glialoa

Cheryl Heideﬁegional Director Date Lee Pfannmuljer, Director Date
Southern Region Division of Ecological Services
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ATTACHMENT B
WORKFLOW PLAN

The following outline describes the general workflow expected for the study. Bullets indicate the types of
information that will be nceded and questions that wiil be asked. These planning steps are iterative, so the actual
order of task completion will evolve with the study and will depend on funding and staff availability over the life of
the study.

1. Gather all existing planning documentation from prior MN DNR efforts
e  Mecting notes
e Preliminary plans
e Public comments

2. Specify problems and opportunities: This task will be a refinement of the work that led to the Agrecment in
Principle. It will involve group discussion and integratiou of data from the inventory of existing conditions.
*  State problems and opportunities (See Agreement in Principle)
e Determine project goals (what are we shooting for?)
o Target species (fish, pelicans, waterfowl, other?)
o Habitat types to be developed and maintained
o  Water quality standards
= (seasonally different?—i.e. is winterkill desirable?)
¢ Detennine project objectives and constraints (what changes are needed to meet the goals? What do we
need to avoid?)
o Desirable water levels, fluctuation and timing
=  Normal operations
= During a drawdown
= How low is too low?
v How will we determine these? What models are needed to predict outcomes of specific
measures?
o Fish passage—define parameters
= When do fish need to pass?
= Access to spawning areas in PdT and Marsh Lake with various measures
o  Water quality—nutricnt balance, determine what actions can we reaily control?
o Recreation needs
= Access to the lake(s)
= Pomme de Terre canocing?
=  Future bike trail?

3. Hold a NEPA scoping meeting
e Make surc the public has input into the current study process and can identify any special concerns to
be addressed. (Do this as soon as we have sufficient Federal funding.)

4. Inventory existing conditions
¢ Water quality
o Marsh Lake
o Pomune de Terre
o Lac quiParle
* DO
= NP
= Chlorophyll A, algal density
= Suspended solids
¢ Fish & mussel populations (in all three water bodies)
o Mussel survey
o Assemblc existing fish survey iufo
e Macro-invertcbrates

070322_MarshLake_PMP.doc B-1 5/19/2010
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e  Wildlife populations (waterfowl, pelicans, uplands)

» Rare and endangered species

s Aquatic vegetation (submersed, emergent, and algal)

* Land use/land cover in study arca

o Bathymetry (provide most recent data available)

e Asscss Pomme de Terre channel (i.e. Rosgen, existing and old atignment)
o Sediment budgets—Marsh Lake and Lac qui Parle

Recreational usage, hunting, birding, fishing, access for all, biking, canoeing
Safety history

Obtain topographic surveys, cross sections, soundings, etc.

Cultural resources

Real estate needs

Hydrologic records

Sediment sampling and testing for dredging disposal/permitting

e  Corps and State authorities and responsibilities

5. Forecast future conditions in all three water bodics without the project
¢ Water quality
e  Water levels and fluctuations—impacts of upstream reservoirs, i.c. Bigstone
Fish and mussel populations
Wildlife populations
Aquatic vegetation
Sedimentation
Recreation

6. Preliminary plan formulation: Formulate alternative plans
o Decfine measures to achieve objectives
o Re-assess details of the Agreement in Principlc
o Value Engineering study to identify possible enhancements or additional measures
* Hydrologic and Hydraulic design of structures to achieve target water levels
e Preliminary ITR to check future without project couditions analyses and preliminary H&H

7. Hold a Feasibility Scoping Meeting (FSM) with vertical team

8. Advanced plan formulation: Formulate alternative plans
e  Preliminary design and refining of measures (mostly engineering tasks with guidance from all)
o Pomine de Terre realignmeut
= Diversion structure
=  Bridge or structure (o cross roadway
= Detcrmine ncw alignment
Variable crest structure
Fixed crest structure (elliptical profile)
Fish passage structures
Provide bike crossing capability
Earth dam issues
o Other (Islands, recreation features)
Geotechnical borings and analyses
Structural design
Cost estimating
Prepare operating plans

G 00 0 Oo

070322_MarshLake_PMP.doc B-2 5/19/2010
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9. Evaluate effects of alternative plans
e Describe future conditions with project in place (mostly environmental discussion—includes obtaining

10.

11.

12,

13,

14,

15.

sufficient data and modeling to document assumptions)

Compare alternative plans

e Prepare a matrix (use IWR Plan software) to conduct cost-effectiveness and incremental cost analyses

Select Tentatively Recommended plan

e  Prepare AFB documentation package/draft report
e Independent Technical Review

e  Study tcam revicw

Hold Alternative Formulation Briefing (AFB) with Corps vertical team
*  FEither by telephone or on site

Final plan formulation and design details for recommended plan
s Develop detail sufficient for baseline cost estimate (engineering tasks)
*  Prepare plates and design calculations for cngineering appendixes

Prepare final draft report
e  Finalize draft report

e  Study tcam review

e Independent Technical Review

s [ncorporate comments

Public review of final draft report per MEPA and NEPA

30-day review period

Hold a Pnblic mecting

Incorporate comments/address issues/finalize MEPA
Sign FONSI (unless EIS is required)

Final ITR signoff (to verify acceptability of final changes)

. Submit draft report to MVD and HQUSACE for policy review

..Conduct Civil Works Review Board briefing

* Key study team members travel to Washington, D.C.

. Prepare Chief of Engineers’ report

. NEPA State and Agency review of Chief’s report

. HQUSACE submit signed Chief’s report to ASA(CW)
. ASA(CW) sign Record of Decision and submit signed Chief’s report to OMB
. OMB review and submit ROD and Chicef’s report to Congress

070322_MarshLake PMP.doc B-3

5/19/2010
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ATTACHMENT C
ESTIMATED STUDY COSTS

070322_MarshLake_PMP.doc B-4 5/19/2010
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AGREEMENT
BETWEEN THE DEPARTMENT OF THE ARMY
AND
THE MINNESOTA DEPARTMENT OF NATURAL RESOURCES
FOR THE
MARSH LAKE AQUATIC ECOSYSTEM RESTORATION FEASIBILITY STUDY

THIS AGREEMENT is entered into this __ 2nd_ day, of Way | 2007, by and between the
Department of the Army (hereinafter the "Government"), represehited by the District Engineer
executing this Agreement, and the Minnesota Department of Natural Resources (hereinafter the
"Sponsor*),

WITNESSETH, that

WHEREAS, the Congress (Senate and/or House Committees) has requested the Board of
Engineers for Rivers and Harbors te conduct a study of “the advisability of further improvements
in the Minnesota River Basin for navigation, flood control, recreation, low flow augmentation,
and other related land and water resources” pursuant to a May 10, 1962 resolution of the House
Committee on Public Works; and

WHEREAS, the U.S. Army Corps of Engineers has conducted a reconnaissance study of the
Minnesota River Basin pursuant to this authority, and has determined that further study in the
nature of a "Feasibility Phase Study" (hereinafter the "Study") is required to fulfill the intent of
the study authority and to assess the extent of the Federal interest in participating in a solution to
the identified problem; and

WHEREAS, Section 105 of the Water Resources Development Act of 1986 (Public Law 99-662,
as amended) specifies the cost sharing requirements applicable to the Study;

WHEREAS, the Sponsor has the authority and capability to furnish the cooperation hereinafter
set forth and is willing to participate in study cost sharing and financing in accordance with the
terms of this Agreement; and

WHEREAS, the Sponsor and the Government understand that entering into this Agreement in no
way obligates either party to implement a project and that whether the Government supports a
project authorization and budgets it for implementation depends upon, among other things, the
outcome of the Study and whether the proposed solution is consistent with the Economic and

Studies and with the budget priorities of the Administration;

NOW THEREFORE, the parties agree as follows:

Marsh Lake FCSA 1



260

ARTICLE 1 - DEFINITIONS
For the purposes of this Agreement:

A. The term "Study Costs" shall mean all disbursements by the Government pursuant to this
Agreement, from Federal appropriations or from funds made available to the Government by the
Sponsor, and all negotiated costs of work performed by the Sponsor pursuant to this Agreement.
Study Costs shall include, but not be limited to: labor charges; direct costs; overhead expenses;
supervision and administration costs; the costs of participation in Study Management and
Coordination in accordance with Article TV of this Agreement; the costs of contracts with third
parties, including termination or suspension charges; and any termination or suspension costs
(ordinarily defined as those costs necessary to terminate ongoing contracts or obligations and to
properly safeguard the work already accomplished) associated with this Agreement.

B. The term “estimated Study Costs” shall mean the estimated cost of performing the Study as
of the effective date of this Agreement, as specified in Article TIL. A. of this Agreement.

C. The term “excess Study Costs” shall mean Study Costs that exceed the estimated Study Costs
and that do not result from mutual agreement of the parties, a change in Federal law that
increases the cost of the Study, or a change in the scope of the Study requested by the Sponsor.

D. The term "study period" shall mean the time period for conducting the Study, commencing
with the release to the U.S. Army Corps of Engineers St. Paul District of initial Federal
feasibility funds following the execution of this Agreement and ending when the Assistant
Secretary of the Army (Civil Works) submits the feasibility report to the Office of Management
and Budget (OMB) for review for consistency with the policies and programs of the President.

E. The term "PSP" shall mean the Project Study Plan, which is attached to this Agreement and
which shall not be considered binding on either party and is subject to change by the
Government, in consultation with the Sponsor.

F. The term "negotiated costs" shall mean the costs of in-kind services to be provided by the
Sponsor in accordance with the PSP.

G. The term "fiscal year" shall mean one fiscal year of the Government. The Government fiscal
year begins on October 1 and ends on September 30.

ARTICLEII - OBLIGATIONS OF PARTIES

A. The Government, using funds and in-kind services provided by the Sponsor and funds
appropriated by the Congress of the United States, shall expeditiously prosecute and complete
the Study, in accordance with the provisions of this Agreement and Federal laws, regulations,
and policies.

B. In accordance with this Article and Article IIL A, TILB. and IIL.C. of this Agreement, the
Sponsor shall contribute cash and in-kind services equal to fifty (50) percent of Study Costs
other than excess Study Costs. The Sponsor may, consistent with applicable law and
regulations, contribute up to 50 percent of Study Costs through the provision of in-kind services.
The in-kind services to be provided by the Sponsor, the estimated negotiated costs for those
services, and the estimated schedule under which those services are to be provided are specified
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in the PSP. Negotiated costs shall be subject to an audit by the Government to determine
reasonableness, allocability, and allowability.

C. The Sponsor shall pay a fifty (50) percent share of excess Study Costs in accordance with
Article TILD. of this Agreement.

D. The Sponsor understands that the schedule of work may require the Sponsor to provide cash
or in-kind services at a rate that may result in the Sponsor temporarily diverging from the
obligations concerning cash and in-kind services specified in paragraph B. of this Article. Such
temporary divergences shall be identified in the quarterly reports provided for in Article IILA. of
this Agreement and shall not alter the obligations concerning costs and services specified in
paragraph B. of this Article or the obligations concerning payment specified in Article TII of this
Agreement.

E. If, upon the award of any contract or the performance of any in-house work for the Study by
the Government or the Sponsor, cumulative financial obligations of the Government and the
Sponsor would result in excess Study Costs, the Government and the Sponsor agree to defer
award of that and all subsequent contracts, and performance of that and all subsequent in-house
work, for the Study until the Government and the Sponsor agree to proceed. Should the
Government and the sponsor require time to arrive at a decision, the Agreement will be
suspended in accordance with Article X, for a period of not to exceed six months. In the event
the Government and the sponsor have not reached an agreement to proceed by the end of their 6
month period, the Agreement may be subject to termination in accordance with Article X.

F. No Federal funds may be used to meet the Sponsor's share of Study Costs unless the Federal
granting agency verifies in writing that the expenditure of such funds is expressly authorized by
statute.

G. The award and management of any contract with a third party in furtherance of this
Agreement which obligates Federal appropriations shall be exclusively within the control of the
Government. The award and management of any contract by the Sponsor with a third party in
furtherance of this Agreement which obligates funds of the Sponsor and does not obligate
Federal appropriations shall be exclusively within the control of the Sponsor, but shall be subject
to applicable Federal laws and regulations.

ARTICLE III - METHOD OF PAYMENT

A. The Government shall maintain current records of contributions provided by the parties,
current projections of Study Costs, current projections of each party's share of Study Costs, and
current projections of the amount of Study Costs that will result in excess Study Costs. At least
quarterly, the Government shall provide the Sponsor a report setting forth this information. As
of the effective date of this Agreement, estimated Study Costs are $900,000 and the Sponsor's
share of estimated Study Costs is $450,000. In order to meet the Sponsor's cash payment
requirements for its share of estimated Study Costs, the Sponsor must provide a cash
contribution currently estimated to be $302,000. The dollar amounts set forth in this Article are
based upon the Government's best estimates, which reflect the scope of the study described in the
PSP, projected costs, price-level changes, and anticipated inflation. Such cost estimates are
subject to adjustment by the Government and are not to be construed as the total financial
responsibilities of the Government and the Sponsor.

Marsh Lake FCSA
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B. The Sponsor shall provide its cash contribution required under Article I1.B. of this
Agreement in accordance with the following provisions:

1. For purposes of budget planning, the Government shall notify the Sponsor by March
30 of each year of the estimated funds that will be required from the Sponsor to meet the
Sponsor's share of Study Costs for the upcoming fiscal year.

2. No later than 30 calendar days prior to the scheduled date for the Government's
issuance of the solicitation for the first contract for the Study or for the Government's anticipated
first significant in-house expenditure for the Study, the Government shall notify the Sponsor in
writing of the funds the Government determines to be required from the Sponsor to meet its
required share of Study Costs for the first fiscal year of the Study. No later than 15 calendar
days thereafter, the Sponsor shall provide the Government with the full amount of such required
funds by delivering a check payable to “FAO, USAED, ST. PAUL DISTRICT (B6)” to the
District Engineer, or verifying to the satisfaction of the Government that the Non-Federal
Sponsor has deposited such required funds in an escrow or other account acceptable to the
Government, with interest accruing to the Non-Federal Sponsor, or by presenting the
Government with an irrevocable letter of credit acceptable to the Government for such required
funds, or by providing an Electronic Funds Transfer of such required funds in accordance with
procedures established by the Government.

3. For the second and subsequent fiscal years of the Study, the Government shall, no
later than 60 calendar days prior to the beginning of the fiscal year, notify the Sponsor in writing
of the funds the Government determines to be required from the Sponsor to meet its required
share of Study Costs for that fiscal year, taking into account any temporary divergences
identified under Article ILD of this Agreement. No later than 30 calendar days prior to the
beginning of the fiscal year, the Sponsor shall make the full amount of the required funds
available to the Government through the funding mechanism specified in paragraph B.2. of this
Article.

4. The Government shall draw from the funds provided by the Sponsor such sums as the
Government deems necessary to cover the Sponsor's share of contractual and in-house fiscal
obligations attributable to the Study as they are incurred.

5. In the event the Government determines that the Sponsor must provide additional
funds to meet its share of Study Costs, the Government shall so notify the Sponsor in writing.
No later than 60 calendar days after receipt of such notice, the Sponsor shall make the full
amount of the additional required funds available through the funding mechanism specified in
paragraph B.2. of this Article.

C. Within ninety (90) days after the conclusion of the Study Period or termination of this
Agreement, the Government shall conduct a final accounting of Study Costs, including
disbursements by the Government of Federal funds, cash contributions by the Sponsor, the
amount of any excess Study Costs, and credits for the negotiated costs of the Sponsor, and shall
furnish the Sponsor with the results of this accounting. Within thirty (30) days thereafter, the
Government, subject to the availability of funds, shall reimburse the Sponsor for the excess, if
any, of cash contributions and credits given over its required share of Study Costs, other than
excess Study Costs, or the Sponsor shall provide the Government any cash contributions
required for the Sponsor to meet its required share of Study Costs other than excess Study Costs.
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D. The Sponsor shall provide its cash contribution for excess Study Costs as required under
Article I1.C. of this Agreement by delivering a check payable to "FAO, USAED, ST. PAUL
DISTRICT (B6)" to the District Engineer as follows:

1. After the project that is the subject of this Study has been authorized for construction,
no later than the date on which a Project Cooperation Agreement is entered into for the project,
or

2. Inthe event the project that is the subject of this Study is not authorized for
construction by a date that is no later than 5 years of the date of the final report of the Chief of
Engineers concerning the project, or by a date that is no later than 2 years after the date of the
termination of the study, the Sponsor shall pay its share of excess costs on that date (5 years after
the date of the Chief of Engineers or 2 year after the date of the termination of the study).

ARTICLE 1V - STUDY MANAGEMENT AND COORDINATION

A. To provide for consistent and effective communication, the Sponsor and the Government
shall appoint named senior representatives to an Executive Committee. Thereafter, the
Executive Committee shall meet regularly until the end of the Study Period.

B. Until the end of the Study Period, the Executive Committee shall generally oversee the Study
consistently with the PSP.

C. The Executive Committee may make recommendations that it deems warranted to the
District Engineer on matters that it oversees, including suggestions to avoid potential sources of
dispute. The Government in good faith shall consider such recommendations. The Government
has the discretion to accept, reject, or modify the Executive Committee's recommendations.

D. The Executive Committee shall appoint representatives to serve on a Study Management
Team. The Study Management Team shall keep the Executive Committee informed of the
progress of the Study and of significant pending issues and actions, and shall prepare periodic
reports on the progress of all work items identified in the PSP.

E. The costs of participation in the Executive Committee (including the cost to serve on the
Study Management Team) shall be included in total project costs and cost shared in accordance
with the provisions of this Agreement.

ARTICLE V - DISPUTES

As a condition precedent to a party bringing any suit for breach of this Agreement, that party
must first notify the other party in writing of the nature of the purported breach and seek in good
faith to resolve the dispute through negotiation. If the parties cannot resolve the dispute through
negotiation, they may agree to a mutually acceptable method of non-binding alternative dispute
resolution with a qualified third party acceptable to both parties. The parties shall each pay 50
percent of any costs for the services provided by such a third party as such costs are incurred.
Such costs shall not be included in Study Costs. The existence of a dispute shall not excuse the
parties from performance pursuant to this Agreement.

ARTICLE VI - MAINTENANCE OF RECORDS
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A. Within 60 days of the effective date of this Agreement, the Government and the Sponsor
shall develop procedures for keeping books, records, documents, and other evidence pertaining
to costs and expenses incurred pursuant to this Agreement to the extent and in such detail as will
properly reflect total Study Costs. These procedures shall incorporate, and apply as appropriate,
the standards for financial management systems set forth in the Uniform Administrative
Requirements for Grants and Cooperative Agreements to state and local governments at 32
C.FR. Section 33.20. The Government and the Sponsor shall maintain such books, records,
documents, and other evidence in accordance with these procedures for a minimum of three
years after completion of the Study and resolution of all relevant claims arising therefrom. To
the extent permitted under applicable Federal laws and regulations, the Government and the
Sponsor shall each allow the other to inspect such books, documents, records, and other
evidence.

B. Inaccordance with 31 U.S.C. Section 7503, the Government may conduct audits in addition
to any audit that the Sponsor is required to conduct under the Single Audit Act of 1984, 31
U.S.C. Sections 7501-7507. Any such Government audits shall be conducted in accordance with
Government Auditing Standards and the cost principles in OMB Circular No. A-87 and other
applicable cost principles and regulations. The costs of Government audits shall be included in
total Study Costs and shared in accordance with the provisions of this Agreement.

ARTICLE VII - RELATIONSHIP OF PARTIES

The Government and the Sponsor act in independent capacities in the performance of their
respective rights and obligations under this Agreement, and neither is to be considered the
officer, agent, or employee of the other.

ARTICLE VIII - OFFICIALS NOT TO BENEFIT

No member of or delegate to the Congress, nor any resident commissioner, shall be admitted to
any share or part of this Agreement, or to any benefit that may arise therefrom.

ARTICLE IX - FEDERAL AND STATE LAWS

In the exercise of the Sponsor's rights and obligations under this Agreement, the Sponsor agrees
to comply with all applicable Federal and State laws and regulations, including Section 601 of
Title VI of the Civil Rights Act of 1964 (Public Law 88-352) and Department of Defense
Directive 5500.11 issued pursuant thereto and published in 32 C.F.R. Part 195, as well as Army
Regulations 600-7, entitled "Nondiscrimination on the Basis of Handicap in Programs and
Activities Assisted or Conducted by the Department of the Army".

ARTICLE X - TERMINATION OR SUSPENSION

A. This Agreement shall terminate at the conclusion of the Study Period, and neither the
Government nor the Sponsor shall have any further obligations hereunder, except as provided in
Article II1.C.; provided, that prior to such time and upon thirty (30) days written notice, either
party may terminate or suspend this Agreement. In addition, the Government shall terminate this
Agreement immediately upon any failure of the parties to agree to extend the study under Article
ILE. of this agreement, or upon the failure of the sponsor to fulfill its obligation under Article IIL
of this Agreement. In the event that either party elects to terminate this Agreement, both parties
shall conclude their activities relating to the Study and proceed to a final accounting in
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accordance with Article IIL.C. and IILD., of this Agreement. Upon termination of this
Agreement, all data and information generated as part of the Study shall be made available to
both parties.

B. Any termination of this Agreement shall not relieve the parties of liability for any obligations
previously incurred, including the costs of closing out or transferring any existing contracts.

ARTICLE XI - OBLIGATIONS OF FUTURE APPROPRIATIONS

A. Nothing herein shall constitute, nor be deemed to constitute, an obligation of future
appropriations by the Department of Natural Resources of the State of Minnesota, where creating
such an obligation would be inconsistent with the Minnesota Constitution Article XI, Section 1
and Minnesota Statutes Sections 16A.138 and 16A.15 Subd.3 of the State of Minnesota,

B. The Non-Federal Sponsor intends to fulfill its obligations under this Agreement. The Non-
Federal Sponsor shall include in its budget request or otherwise propose appropriations of funds
in amounts sufficient to fulfill these obligations for that biennium, and shall use all reasonable
and lawful means to secure those appropriations. The Non-Federal Sponsor reasonably believes
that funds in amounts sufficient to fulfill these obligations lawfully can and will be appropriated
and made available for this purpose. In the event funds are not appropriated in amounts
sufficient to fulfill these obligations, the Non-Federal Sponsor shall use its best efforts to satisfy
any requirements for payments or contributions of funds under this Agreement from any other
source of funds legally available for this purpose. Further, if the Non-Federal Sponsor is unable
to fulfill these obligations, the Government may exercise any legal rights it has to protect the
Government’s interests related to this Agreement.

IN WITNESS WHEREOF, the parties hereto have executed this Agreement, which shall hecome
effective upon the date it is signed by the District Engineer for the U.S. Army Corps of
Engineers, St. Paul District.

DEPARTMENT OF THE ARMY MINNESOTA DEPARTMENT OF
NATURAL RESOURCES “é

w QT

e} Corps of Engmeers Commissmner

DL/ch)"/ Dlsmct Engineer p.~
St. Paul District
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CERTIFICATION REGARDING LOBBYING

The undersigned certifies, to the best of his or her knowledge and belief that:

(1) No Federal appropriated funds have been paid or will be paid, by or on behalf of the
undersigned, to any person for influencing or attempting to influence an officer or employee of
any agency, a Member of Congress, an officer or employee of Congress, or an employee of a
Member of Congress in connection with the awarding of any Federal contract, the making of any
Federal grant, the making of any Federal loan, the entering into of any cooperative agreement,
and the extension, continuation, renewal, amendment, or modification of any Federal contract,
grant, loan, or cooperative agreement.

(2} If any funds other than Federal appropriated funds have been paid or will be paid to
any person for influencing or attempting to influence an officer or employee of any agency, a
Member of Congress, an officer or employee of Congress, or an employee of a Member of
Congress in connection with this Federal contract, grant, loan, or cooperative agreement, the
undersigned shall complete and submit Standard Form-LLL, "Disclosure Form to Report
Lobbying," in accordance with its instructions.

(3) The undersigned shall require that the language of this certification be included in the
award documents for all subawards at all tiers (including subconiracts, subgrants, and contracts
under grants, loans, and cooperative agreements) and that all subrecipients shall certify and
disclose accordingly.

This certification is a material representation of fact upon which reliance was placed
when this transaction was made or entered into. Submission of this certification is a prerequisite
for making or entering into this transaction imposed by 31 U.S.C. 1352, Any person who fails to
file the required certification shall be subject to a civil penalty of not less than $10,000 and not
more than $100,000 for each such failure.

Mark Holsten
Commissioner, Minnesota Department of Natural Resources

DATE: &{/g e /b ?
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Agenda

Marsh Lake Ecosystem Restoration Project
Sponsor Coordination Meeting
December 18, 2009
Start: 9:00 AM

Purpose: Review and resolve outstanding issues related to the project Feasibility Study Report, update sponsor
on status of project work items, coordinate efforts to complete study

1. Recreational Project Features (Bollman, conference call)
Overview
Pedestrian Bridge at Marsh Lake Spillway
USACE Day Use Facility Improvements
Pomme de Terre Canoe Access
Interpretive Signage/Kiosks at Landings
f. Other Features for Consideration?
2. Project Status Update (Wyatt)
a. Funds Status
b. Project Schedule/Upcoming Deadlines
Feasibility Study Overview (Wilcox)
a. Review of Feasibility Study Draft
b. Discussion Regarding Roles/Responsibilities in Completing the Report
4. Breakwater Structure Discussion (Open Discussion)
a. Discussion of Form/Function
b. Optimized Locations
c. Decision
5. Identification of Regulatory Issues (Open Discussion)
a. Overview of Project Partnership
b. Identification of Issues
c. Discussion

o a6 o

(5]
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Marsh Lake Feasibility Study

Activity ID Activity Name Start Planned Finish
FEA2420 Plan Formulation - Federal 02-May-07 A 4-Jan-10
FEA2429 Feas Scoping Meeting 11-Dec-07|
FEA2430 AFB Project Doc 04-Jan-10* 15-Jan-10
FEA2440 AFB Tech Review 19-Jan-10 12-Feb-10
FEA2450 AFB Policy Compl 19-Jan-10 2-Mar-10
FEA2460 Feas Alternative Formulation Briefing (AFB) 16-Apr-10
FEA2470 AFB Guid. Memo 16-Apr-10 30-Apr-10
FEA2480 Draft Feas Rpt/NEPA 18-May-10 13-Jul-10
FEA2492 Conduct ITR (Future) 19-Jan-10 25-May-10
FEA2500 Submit Draft Feas Report 13-Jul-10
FEA2505 HQ Policy Compl Review 13-Jul-10 24-Aug-10
FEA2570 Feas Review Conference (FRC) 24-Aug-10)
FEA2571 Feas Proj Guide Memo (PGM) 24-Aug-10
FEA2575 Feas Public Review Period Start 13-Jul-10
FEA2577 Public Review Comments 13-Jul-10 24-Aug-10
FEA2580 Prepare Final Report & Summary 24-Aug-10 21-Sep-10)
FEA2590 Issue Division Engineer’s Transmittal Letter 21-Sep-10
FEA2600 All Other Final Feas 21-Sep-10 21-Sep-10
FEA2640 Wash. Level Policy Review 21-Sep-10 19-Oct-10
FEA2650 CWRB Briefing/Approval 19-Oct-10
FEA2655 Prepare Draft Chief's Report 19-Oct-10 26-Oct-10
FEA2657 State & Agency Review 26-Oct-10 6-Jan-11
FEA2658 Feas State/Agency Review Complete 6-Jan-11
FEA2660 Sign Feas Chief''s Report 6-Jan-11
FEA2670 ASA(CW) Review 6-Jan-11 20-Jan-11
FEA2700 ASA(CW) Memo to OMB 20-Jan-11
FEA2709 OMB Review & Comment 20-Jan-11 15-Apr-11
FEA2710 Feas Report to Congress 15-Apr-11
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CEMVP-PD-F 21 December 2009

MEMORANDUM FOR RECORD

SUBJECT: Marsh Lake Feasibility Study ~ December 18, 2009 Sponsor Meeting
LOCATION: DNR Regional Office, New Ulm, MN
ATTENDEES: David Trauba (DNR, WMA), Josh Kavanagh (Ducks Unlimited), Ken

Varland (DNR, Wildlife), John Schladweiler (DNR, Eco), Kristy Rice
(DNR, Parks/Trails), Renee McGarvey (USACE), Chris Domeier (DNR,
Fisheries), Michael Wyatt (USACE), Dan Wilcox (USACE), Skip Wright
(DNR, Waters), Dorie Bollman (USACE, via conference call), Wendy
Frohlich (USACE, via conference call)

INTRODUCTION: Wyatt introduced the USACE Team Members and provided a brief overview
of the project, the partnership and the goals of the meeting which focused on resolving several
outstanding issues in order to complete a draft of the Feasibility Study Report. The current draft
was distributed to the project sponsor prior to the meeting along with a meeting agenda outlining
topics for discussion.

1.

RECREATIONAL PROJECT FEATURES: Boliman previously conducted a conference call
with several DNR Staff to explore alternatives for recreational features associated with the
project. Prior to the meeting, Bollman distributed a narrative for three sections of the report
for review and comment. Bollman provided a recap of her discussions with DNR Staft as
well as an overview of the initial list of recreational alternatives which included a pedestrian
bridge at the Marsh Lake spillway, improvements to the USACE Day Use facilities, canoe
access on the Pomme de Terre River, and interpretive signage around access points to Marsh
Lake.

Domeier indicated that through discussions with Norm Haukos (DNR, Fisheries; not
present), that there is interest to increase access to shore fishing opportunities around the
lake. Domeier noted that fishing access should consist of constructed access points that
include a variety of rustic, natural access points as well as fishing areas that are universally
accessible and Americans with Disabilities Act (ADA) compliant. A visual representation of
a floating dock was presented to the group, however, it was agreed that shoreline fishing
access should consist of a simpler design. Domeier suggested that a gravel footpath and slab
rock along the shoreline would suffice for rustic access and that at other sites, the DNR has
previously constructed ADA-compliant access composed of a design similar to a 8'x10° box
culvert positioned vertically at the shoreline, filled with compacted gravel.

NEXT STEPS: DNR Staff will identify locations and preferred designs for shore fishing
opportunities for inclusion in the project. This will likely consist of one access point at
Lewisburg Grade Road, three access points off of the upstream side of the spillway and
one access point on the downstream side of the spillway. A map will be provided with
locations for use in the study report. DNR will specify which of these access points
should be ADA compliant.

The group also discussed the pedestrian bridge over the spillway and the potential for a trail
crossing Marsh Lake at the spillway to connect bike trails on either side of the Wildlife
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Management Area (WMA). DNR Staff indicated that the current alternative should focus
solely on the construction of a bridge over the spillway which is the primary impediment to
pedestrian traffic through the area. Any future trail system will be constructed through a
future project and will not be included for consideration in the current Marsh Lake Feasibility
Study.

The group discussed canoe access at two locations on the site. Canoe access on the Pomme
de Terre River will consist of a pull off area on the existing road-way, gravel footpath and
rustic canoe launch along the rerouted river channel. It was also noted that portage
opportunities should be provided for those traveling from Marsh Lake to lower Lac qui Parle.
It was agreed that portage could be allowed through the parking lot at the USACE Day Use
Facility on site.

NEXT STEPS: As a new alternative USACE will include a canoe portage at the Day
Use Facility parking lot consisting of signage formalizing the portage path, rustic steps
downstream of the parking lot, a gravel footpath and an access point on Marsh Lake.

The group reviewed proposed improvements to the existing USACE Day Use Facilities on
the site. Incorporation of restrooms on site at the parking lot is the primary feature under
consideration. USACE must coordinate with Staff on-site to gauge maintenance
requirements capabilities for any improvements.

While not on the initial list of potential improvements, the group also discussed including
constructed wildlife observation areas into the project. The group concluded that no such
features would be considered within the current Feasibility Study.

NEXT STEPS: The final list of recreational alternatives to be considered in the
Feasibility Study includes the following:

a. Pedestrian bridge at the Marsh Lake spillway — this includes a bridge only,
no trail at this time

b. USACE Day Use Facility improvements — USACE will discuss options
internally to gauge maintenance capabilities on site for potential
improvements

¢. Canoe access — includes canoe access on the Pomme de Terre River and a
portage site between Marsh Lake and Lac qui Parle

d. Interpretive signage/kiosks at landing sites — five access points were
identified around the lake for signage; improvements would include a map
referencing location and information regarding the ecology of the area

. PROJECT STATUS UPDATE: Wyatt reviewed the current project budget and schedule. A
spreadsheet of key milestones was distributed in advance of the meeting. A draft of the
Feasibility Study is scheduled to be completed and submitted for internal review within the
USACE hierarchy on January 15, 2010. Wyatt noted that the project is currently on schedule
however there is a significant amount of material such as construction quantities and cost
estimates that must be completed prior to submittal of the draft report for the Alternatives
Formulation Briefing. General review and comment by the DNR was requested for the
current report draft. Other key milestones highlighted in the schedule included the submittal
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of the full draft Feasibility Report on July 13, 2010 and the Civil Works Review Board
Briefing on October 19, 2010.

Whratt noted that all funds from the DNR required for the project have been received and in-
kind service records will be important to track throughout the remainder of the study.

The group inquired about critical deadlines for future funding of a potential construction
project. Wyatt explained that the Presidential Budget is typically submitted to Congress in
February of each year. Congress coordinates with local constituencies regarding budget
priorities from February through March and appropriations bills are subsequently drafted
following the spring of each year. Wyatt cautioned that few appropriations bills have been
approved prior to the September 30™ (end of Federal Fiscal Year) deadline in recent years,
however, this year the Corps received notice of appropriations fairly early, on November 1,
2009. It was suggested that while on-going coordination with Congressional representatives
is important throughout the life of a project, that February to March period is the critical
portion of the year in regards to upcoming project appropriations.

FEASIBILITY STUDY OVERVIEW: Wilcox provided an overview of the ecosystem
restoration project components and issues covered in the Feasibility Study report. Wilcox
noted that several of the inherent characteristics of the lake such as average depth, length of
wind fetch and management of water levels contribute to sediment suspension and lack of
water transparency which is in turn reflective of the degraded ecosystem condition of the
lake. The overall goal of the project is to improve the water quality, ecosystem state, and fish
and wildlife habitat for Marsh Lake. The alternatives evaluated in the report are targeted at
achieving the stated goals and optimizing the benefits incurred with the project.

Wilcox reviewed the current project designs as well as the narrative of the various sections of
the report, focusing on areas where more information is required from the DNR in order to
complete the report.

NEXT STEPS: DNR will provide information related to:

e Endangered and threatened species in and around the site; species includes both
State and Federal listings (Schladweiler)

e Future land use (Trauba)
¢ DNR will identify a target elevation for a winter drawdown (Trauba/Varland)

DNR Staff identified three issues of concern regarding downstream risks to public safety
from the presence of a low-head dam, the application of the Habitat Evaluation Procedure
(HEP) model and also inquired as to the design for the Lewisburg Road culverts. The Corps
will likely design the Lewisburg Grade Road structure to function with removable stop logs,
but will clarify the design in the coming weeks.

NEXT STEPS: USACE will investigate ways to minimize the risks to public safety with
the low-head dam and finalize a draft design of the Lewisburg Grade Road site. A

conference call will be conducted between USACE Staff and DNR (Trauba) to clarify
the application of various HEP models for the project.
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Wilcox identified project performance criteria (starting on page 109) and requested review
and comment from DNR Staff. Performance criteria addresses objectives related to water
quality, geomorphology, hydrology/hydraulics, habitat, biota, recreation and public safety.

NEXT STEPS: DNR will review and comment on performance criteria identified
within the report.

Wilcox provided a detailed description of the USACE Planning Process identifying all of the
alternatives considered for the project and the process by which alternatives were discarded
or retained for further consideration within the report. It was generally agreed upon that the
existing list of alternatives should be retained for further consideration in the report.

NEXT STEPS: The Feasibility Study will include the following alternatives:
¢ Restore the Pomme de Terre River to its historic channel
e Modify Marsh Lake dam to attain target water levels/construct fishway
¢ Growing season drawdowns to restore emergent aquatic plants
e Winter drawdowus to reduce carp abundance
e Install gated culverts, Lewisburg Grade Road
e Breach dike at abandoned fish pond
e Construct islands in Marsh Lake

¢ Recreational project features (discussed above)

BREAKWATER STRUCTURE DISCUSSION: In November, Wilcox arranged for a site
visit for Varland and Trauba at Pool 10 on the Mississippi River where the Corps (in
conjunction with the U.S. Fish & Wildlife Service) had previously constructed breakwater
structures similar to those considered for Marsh Lake. Varland provided a photo-journal of
the site visit to illustrate how the structures looked and functioned in the river ecosystem.
The consensus between Varland and Trauba was that the breakwater structures on the
Mississippi River appeared to serve the intended beneficial purpose to the wildlife habitat of
the area and the application could be transferrable to Marsh Lake. Kavanagh noted that
Ducks Unlimited had previously voiced concerns regarding the costs of the breakwater
structures, but does not dispute the use of structures in principle. It was suggested that there
is a significant supply of granite slabs in close vicinity to the project area that may suffice as
a base to the breakwater structures and given the availability, it is likely the slabs could be
acquired at a discount. Wilcox noted that islands were constructed in Mud Lake in
conjunction with the Lake Traverse project in the winter by a contractor for Ducks
Unlimited. Islands in Marsh Lake could also be constructed in winter after the lake is drawn
down using locally-procured rock. The USACE will investigate appropriate construction
methods.

NEXT STEPS: USACE will include the breakwater structures as an alternative
measure in the overall ecosystem restoration plan for the project (included above). A
plan-view layout will be provided which identifies wildlife feeding and resting areas
throughout the lake. In the design criteria, USACE will investigate whether granite
slabs (3°x4’) could be utilized at the base of the breakwater structures.
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IDENTIFICATION OF REGULATORY ISSUES: Wyatt inquired as to any regulatory
concerns with the project. It was suggested that changes to the dam operation may result in
changes to the Ordinary High Water (OHW) elevation, a legal jurisdictional elevation
established by the State of Minnesota.

RESOLVED: DNR Waters will evaluate any necessary changes to the OHW or
operations requirements during the design phase of the project.

Whyatt also noted that based on a previous conversation between USACE and DNR Staff; it
was unclear how impacts to mussel communities should be addressed with the rerouting of
the Pomme de Terre River. USACE had previously proposed that mussels affected by the
reroute could be harvested with a mussel dredge and relocated in upstream areas of the
Pomme de Terre River. Downstream areas within the historic river channel would be
monitored as an experiment to evaluate the distribution of mussels over time as mussels
recolonize the historic river channel. This approach has been documented in the Draft
Feasibility Report for DNR consideration and targets are identified in the performance
criteria section of the report.

NEXT STEPS: DNR will review and comment on the report language and performance
criteria related to mussels. Wilcox will prepare a draft experimental design and cost
estimate for the mussel relocation, monitoring and evaluation. This will be provided to
the DNR for review.

If there are any questions, please contact the Project Manager, Michael Wyatt at 651.290.5216 or
email at michael d - wyatt@usace.army. mil.
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]-/4 Minnesota
Historical Society
STATE HISTORIC PRESERVATION OFFICE

June 3, 2010

Attn: Terry Birkenstock

Environmental & Economic Analysis Branch
U.S. Army Corps of Engineers

190 5" Street East

St. Paul, MN 55101-1638

RE: Marsh Lake Ecosystem Restoration, Lac Qui Parle WMA
Big Stone, Lac Qui Parle, and Swift counties
SHPO Number: 2009-0850

Dear Mr. Birkenstock.

Thank you for the opportunity fo review and comment on recent revisions to the above project. They have been
reviewed pursuant to the responsibiliies given the State Historic Preservation Officer by the National Historic
Preservation Act of 1966 and the Procedures of the Advisory Council on Historic Preservation (36CFR800).

We have the following comments on the revised proposai:

1. We note that the bank stabilization measures initially planned as part of this project have been deleted.
Therefore, we find that the project will have no adverse effect on archaeological resources eligible for listing
or included in the National Register of Historic places.

2. The Marsh Lake Dam has previously been determined eligible for inclusion in the National Register of Historic
Places. We find that any of the proposed spillway modification alternatives would constitute an adverse
effect on the dam because these modifications will substantiaily change the way the dam operates. Further,
the proposed channel modifications will adversely affect the historic setting of the dam.

If you have not already done so, please notify the Advisory Councit on Historic Preservation (ACHP) of the adverse
effect, per the requirements of 36CFR800, to begin the consultation process.

From our standpoint, the stipulation we would like to see in the anticipated Memorandum of Agreement for this project
would simply be the requirement to document the historic dam in its original condition, prior to making the proposed
habitat improvement alterations. For this purpose, we ask that you use the Minnesota Property Record Guidelines,
which were revised and updated last year. A Level Il documentation should be sufficient for this purpose.

Virginia Gnabasik had suggested a conference call o further discuss the MOA contents. However, by dropping the bank
stabilization aspects, you have simplified the project from an historic resource standpoint. Once the ACHP is contacted,
and appropriate public outreach efforts are made, | think the MOA itseif can be very straightforward and focus on
documentation of the historic dam.

We look forward to working with you to complete this review. Contact us at (651) 259-3456 with questions or concems.

Sincerj]/
Mary Ann Hgider
overnmefit Programs & Compliance Unit

cc: Virginia Gnabasik, Corps of Engineers

Minnesota Historical Society, 345 Kellogg Boulevard West, Saint Paui, Minnesota 55102
651-259-3000 » 888-727-8386 » www.mnhs.org
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]./di Minnesota
Historical Society
STATE HISTORIC PRESERVATION OFFICE

June 3, 2010

Attn; Terry Birkenstock !
Environmental & Economic Analysis Branch
us. Arrny Corps of Engineers

190 5" Street East

St. Paul, MN 55101-1638

RE: Marsh Lake Ecosystem Restoration, Lac Qui Parle WMA
Big Stone, Lac Qui Parle, and Swift counties
SHPO Number: 2009-0850

Dear Mr. Birkenstock:

Thank you for the opportunity to review and comment on recent revisions to the above project. They have been
reviewed pursuant o the responsibiliies given the State Historic Preservation Officer by the National Historic
Preservation Act of 1966 and the Procedures of the Advisory Councit on Historic Preservation (36CFR800).

We have the following comments on the revised proposat:

1. We note that the bank stabiiization measures initially planned as part of this project have been deleted.
Therefore, we find that the project will have no adverse effect on archaeological resources eligibie for listing
or included in the National Register of Historic piaces.

2. The Marsh Lake Dam has previously been determined eligible for inclusion in the National Register of Historic
Places. We find that any of the proposed spillway modification alternatives would constitute an adverse
effect on the dam because these modifications will substantially change the way the dam operates. Further,
the proposed channel modifications will adversely affect the historic setting of the dam.

If you have not already done so, please notify the Advisory Council on Historic Preservation (ACHP) of the adverse
effect, per the requirements of 36CFRB800, to begin the consultation process.

From our standpoint, the stipulation we would iike to see in the anticipated Memorandum of Agreement for this project
would simply be the requirement to document the historic dam in its original condition, prior to making the proposed
habitat improvement afterations. For this purpose, we ask that you use the Minnesota Property Record Guidelines,
which were revised and updated iast year. A Level i documentation should be sufficient for this purpose.

Virginia Gnabasik had suggested a conference calf to further discuss the MOA contents. However, by dropping the bank
stabifization aspects, you have. simpiified the project from an historic resource standpoint. Once the ACHP is contacted,
and appropriate public outreach efforts are made, | think the MOA itself can be very straightforward and focus on
documentation of the historic dam.

We look forward to working with you to complete this review. Contact us at (651) 2569-3456 with questions or concerns.

Sincerely,

overnmeft Programs & Compliance Unit

cc: Virginia Gnabasik, Corps of Engineers

Minnesota Historical Society, 345 Kellogg Boulevard Waest, Saint Paul, Minnesota 55102
651-259-300C0 « 888-727-8386 + www.mnhs.org



277

14: Minnesota
Historical Society

STATE HISTORIC PRESERVATION OFFICE

October 21, 2010

Attn: Randall D. Devendorf
Environmental and GIS Branch
U.S. Army Corps of Engineers
180 5" Street East, Suite 700
St. Paul, MN 55101-1638

RE: Marsh Lake Ecosystem Restoration, Lac Qui Parle WMA
Big Stone, Lac Qui Parle, and Swift counties
SHPO Number: 2009-0850 Draft MOA

Dear Mr. Devendorf:

Thank you for the opportunity to review and comment on the draft Memorandum of Agreement prepared for the above
project. It has been reviewed pursuant to the responsibilities given the State Historic Preservation Officer by the National
Historic Preservation Act of 1966 and the Procedures of the Advisory Council on Historic Preservation (36CFR800).

We have the following comments:

1. We are satisfied with the draft language as proposed. You may send a signature copy here when you are ready
to proceed.

2. You mentioned that you have contacted the Advisory Council about the MOA, but had received no reply. We
received a back copy of an ACHP reply dated April 9, 2010. A copy of that letter is enclosed for your reference.
Unfortunately, the ACHP reply mentions a Programmatic Agreement, not an MOA. This is because your original
Corps contact letter, dated March 22, 2010, mentioned a PA, rather than an MOA. | would advise contacting the
ACHP and getting another letter with the correct reference.

3. Please be aware that the Minnesota Department of Transportation has just finished a major research document
prepared to identify and evaluate the Lac Qui Parle Flood Control Historic District, as part of a bridge project in
the area. This docurnent includes much of the historic context information you wifi need in order to write the
narrative portion of the documentation for the Marsh Lake Dam that is required by this MOA. You can probably
save your historian time and money by getting a copy of the MnDOT study, and incorporating appropriate
portions of that study into the Marsh Lake Dam documentation. The MnDOT project manager for the Lac Qui
Parle Flood Control Historic District study is Jackie Sluss in the MnDOT Cuiturai Resources Unit. Jackie's
phone number is {651) 366-3624. No sense reinventing the wheel with taxpayer dotfars.

We look forward to working with you on the execution of this MOA, and completion of the required documentation.
Contact us at (651) 259-3456 wnth any questions or concerns you may have.

e Ve ,/’
/ A/ ,
I < 7 N
Z / ,:‘,7/"' ; %/,//('L_,
MaryAnn)—(\demann anager
»,«’Govemrﬁent Programs & Compliance Unit

Sincerely,

enclosure

cc: Virginia Gnabasik, Corps of Engineers

Minnesota Historical Society, 345 Kellogg Boutevard West, Saint Paul, Minnesota 55102
651-259-3000 « 888-727-B386 « www.mnhs.org
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Preserving America’s Heritage

April 9, 2010

Mr. Terry I. Birkenstock

Chief, Environmental and Economic AnalySls Branch
Department of the Army

St. Paul District, Corps of Engineets

190 Fifth Street East, Suite 401

St. Paul, MN 55101-1638

Ref: Proposed Marsh Lake Dam Ecosystem Restoration Project
Swift, Lac qui Parle, and Big Stone Counties, Minnesota

Dear Mr. Birkenstock:

On March 26, 2010, the Advisory Council on Historic Preservation (ACHP) received your notification and
supporting documentation regarding the development of a Programmatic Agreement (PA) for the
referenced undertaking. Based upon the information you provided, we have concluded that Appendix A,
Criteria for Council Involvement in Reviewing Individual Section 106 Cases, of our regulations,
“Protection of Historic Properties” (36 CFR Part 800), does not apply to this undertaking. Accordingly, we
do not believe that our participation in the consultation to develop this agreement is needed. However, if
we receive a request for participation from the State Historic Preservation Officer (SHPQ), a Tribal
Historic Preservation Officer, an affected Indian tribe, a consulting party or other party, we may reconsider
this decision. Additionally, should circumstances change and you determine that our participation is
needed to conclude the consultation process, please notify us.

Pursuant to 36 CFR §800.6(b)(1)(iv), you will need to file the final PA; developed in consultation with the
Minnesota SHPO and any other consulting parties, and related docwmentation with the ACHP at the

conclusion of the consultation process. The filing of the PA and supporting documentation with the ACHP
is required in order to complete the requirements of Section 106 of the National Historic Preservation Act.

Thank you for providing us with the opportunity to review this undertaking. If you have any questions or
need assistance, please contact Tom McCulloch at 202-606-8554, or via email at tmeculioch@achp.gov.

Sincerely,

Reprord ¥, Jfollace

Raymond V. Wallace
Historic Preservation Technician
Office of Federal Agency Programs

ADVISORY COUNCIL ON HIY sromc PRESERVATION
1100 Pennsylvania Avenue NW, Washington, DC 20004
Phone: 202-606-8503 U Fax: 202-606- 864f {1 achp@achp.gov I www.achp.gov
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DEPARTMENT OF THE ARMY
ST. PAUL DISTRIGT, CORPS OF ENGINEERS
180 FIFTH STREET EAST, SUITE 700

ST. PAUL, MN 55101-1678
REPLY TO
ATTENTION OF

October 29, 2010

Regional Planning and Environmient Division North
Environmental and GIS Branch

SUBJECT: Marsh Lake Dam Ecosystem Restoration Project, Minnesota River, Swift, Lac qui
Parle, and Big Stone Counties, Minnesota

Dr. Tom McCulloch

Office of Federal Agency Programs
Advisory Council on Historic Preservation
Old Post Office Building, Suite 803

1100 Pennsylvania Avenue, NW
Washington, D.C. 20004

Dear Dr. McCulloch:

On March 22, 2010, the St. Paul District, U.S. Army Corps of Engineers sent you a letter
describing their proposed Marsh Lake Dam Ecosystem Restoration Project on the Minnesota
River in Swift, Lac qui Parle, and Big Stone Counties, Minnesota. In that letter we inquired per
36 CFR Part 800, section 800.11, whether the Advisory Council on Historic Preservation wished
to become involved with this undertaking and its associated programmatic agreement. The
Advisory Council’s response letter, dated April 9, 2010, indicated that their participation in the
consultation to develop the programmatic agreement was not needed (copy attached).

Since that date, the proposed Marsh Lake Dam Ecosystem Restoration Project has
changed in that the shoreline protection measure has been dropped from consideration due to a
natural armoring of the reservoir’s shoreline area by glacial rocks previously eroded out and
deposited along that shoreline. With this change in project plans, unevaluated archeological site
21BS67 on the shoreline of an island in lower Marsh Lake will not be affected by shoreline
protection construction. In addition, the proposed stoplog or gated structures on the Louisburg
Grade Road culverts will be used to maintain the existing pool level on upper Marsh Lake during
any future drawdowns on lower Marsh Lake. Water level drawdowns are not necessary on upper
Marsh Lake as it already has an abundance of aquatic vegetation for waterfowl use. Thus,
unevaluated archeological sites 211L.P36, 21BS42, 21BS47, and the historic granite quarry on
upper Marsh Lake will not be affected by future drawdowns of either upper or lower Marsh
Lake. All other proposed ecosystem restoration measures remain unchanged from our original
coordination letter.

Marsh Lake Dam, which has been determined eligible to the National Register under
criterion A, is now the only historic property which will be adversely affected by the proposed
ecosystem restoration measures. As a result of this change in the proposed project, a
Memorandum of Agreement (MOA) between the St. Paul District, U.S. Army Corps of



280

Engineers and the Minnesota State Historic Preservation Officer will be negotiated to cover
mitigation of the impacts to Marsh Lake Dam, instead of the previously stated Programmatic
Agreement. The Minnesota Department of Natural Resources, who is the non-Federal sponsor
of this ecosystem restoration project, will be a concurring party to the MOA.

Because the potential impacts to possible National Register eligible archeological sites
along the Marsh Lake shoreline will no longer occur as a result of the revised Marsh Lake Dam
Ecosystem Restoration Project, the St. Paul District, U.S. Army Corps of Engineers is hereby
asking if the Advisory Council wishes to be involved with the revised undertaking and its
associated Memorandum of Agreement to cover mitigation of adverse effects to National
Register-eligible Marsh Lake Dam. Please provide your response by November 30, 2010. If you
have any questions on any of the ecosystem restoration measures, please contact St. Paul District
Corps archeologist Virginia Gnabasik at (651) 290-5262 or by email at virginia.r.gnabasik@

Sincerely,

Randall D. Devendorf
Acting Chief, Environmental and GIS Branch

Enclosure
ACHP ltr dated 4/9/10
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Pregerving Amsrica’s Heritage

April 9, 2010

Mr. Terry J. Birkenstock

Chief, Environmental and Econornic Analysis Branch
Department of the Army

St. Paul Pistrict, Corps of Engineers

190 Fifth Street East, Suite 401

St. Paul, MN 55101-1638

Ref: Proposed Marsh Lake Dam Ecosystem Restoration Project
Swift, Lac qui Parle, and Big Stone Counties, Minnesota

Dear Mr; Birkenstock:

On March 26, 2010, the Advisory Council on Historic Preservation (ACHP) réceived your notification and
supporting documentation regarding the development of a Programmatic Agreement (PA) for the
referenced undertaking. Based upon the information you provided, we have concluded that Appendix A,

‘riteria for Council Involvement in Reviewing Individual Section 106 Cases, of our regulations,
“Protection of Historic Properties™ (36 CFR Part 800), does not apply to this undertaking. Accordingly, we
do not believe that our participation in the consultation to develop this agreement is needed. However, if
we receive a request for participation from the State Historic Preservation Officer (SHPO), a Tribal
Historic Preservation Officer, an affected Indian tribe, a consulting party or other party, we may reconsider
this decision. Additionally, should circumstances change and you determine that our participation is
needed to conclude the consultation process, piease notify ws.

Pursuant to 36 CFR §800.6(b)(1)iv), you will need tofile the final PA, developed in consultation with the
Minnesota SHPO and any other consulting parties, and related documentation with the ACHP at the

conclusion of the consultation process. The filing of the PA and supporting documentation with the ACHP
is required in order to complete the requirements of Section 106 of the National Historic Preservation Act.

Thank you for providing us with the opportunity to review this undertaking. If you have any questions or
need assistance, please contact Tom McCulloch at 202-606-8554, or via email at tmeculloch@achp.gov.

Sincerely,

2{7»’% V. fallace

Raymond V. Wallace
Historic Preservation Technician
Office of Federal Agency Programs:

VISORY CCUNCIL ON HISTORIC PRESERVATION
vania Avenue NW, ite 803 7 Washington, DC 20004
> Fax': 202~-606~8647 11 achplachp.gov wWw , achp., gov

Phohe:
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Preserving America’s Heritage

November 13, 2010

Mr. Randall D. Devendorf

Acting Chief, Environmental and GIS Branch
Department of the Army

St. Paul District, Corps of Engineers

190 Fifth Street East, Suite 401

St. Paul, MN 55101-1638

Ref: Proposed Modifications to the Marsh Lake Dam Ecosystem Restoration Project
Swift, Lac qui Parle, and Big Stone Counties, Minnesota

Dear Mr. Devendorf:

On November 2, 2010, the Advisory Council on Historic Preservation (ACHP) received your notification
and additional supporting documentation regarding the adverse effects of the referenced undertaking on
properties listed or eligible for listing in the National Register of Historic Places. Based upon this
additional information you have provided, we continue to believe that out participation to resolve adverse
effects and develop an agreement document is not needed for this project. However, should circumstances
change, and you determine that our participation is needed to conclude the consultation process, please
notify us.

Pursuant to 36 CFR §800.6(b)(1)(iv), vou will need to file the final Memorandum of Agreement (MOA),
developed in consuitation with the Minnesota State Historic Preservation Officc (SHPO) and any other
consulting parties, and related documentation with the ACHP at the conclusion of the consultation process.
The filing of the MOA and supporting documentation with the ACHP is required in order to complete the
requirements of Section 106 of the National Historic Preservation Act.

Thank you for providing us with the opportunity to review this undertaking. If you have any questions or
need assistance, please contact Tom McCulloch at 202-606-8554, or via email at tmcculloch@achp.gov.

Sincerely,

Rospord V. 3/0llace
Raymond V. Wallace

Historic Preservation Technigian
Office of Federal Agency Programs

ADVISORY COUNCIL ON HISTORIC PRESERVATION
1100 Pennsylvania Avenue NW, Suite 803 . Washington, DC 20004
Phone: 202~606-8503 I Fax: 202-606~8€47 I achp@achp.gov {1 www.achp.gov
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Marsh Lake Dam Mitigation MOA
Page 1 of 4

MEMORANDUM OF AGREEMENT
BETWEEN THE U.S. ARMY CORPS OF ENGINEERS, ST. PAUL DISTRICT,
AND THE MINNESOTA STATE HISTORIC PRESERVATION OFFICER
REGARDING MITIGATION OF ADVERSE EFFECTS TO MARSH LAKE DAM
RESULTING FROM THE MARSH LAKE ECOSYSTEM RESTORATION PROJECT,
SWIFT, LAC QUI PARLE AND BIG STONE COUNTIES, MINNESOTA

[Final - November 2010]

WHEREAS, the St. Paul District, U.S. Army Corps of Engineers (Corps) is conducting a
feasibility study of ecosystem restoration measures at Marsh Lake on the Minnesota River in
Swift, Lac Qui Parle, and Big Stone Counties, Minnesota; and

WHEREAS, the State of Minnesota, Department of Natural Resources (DNR) is the main
landowner around Marsh Lake, as the Lac Qui Parle Wildlife Management Area, and is the non-
Federal sponsor of this ecosystem restoration feasibility study; and

WHEREAS, the Corps and Minnesota DNR are proposing an ecosystem restoration project at
Marsh Lake on the Minnesota River (Project) with the following primary features (a-g) and
optional features (h-j) (see Figures 1 and 2):

a. Restoring the Pomme de Terre River to its former (pre-dam) channel by excavating an
opening through the Marsh Lake Dam embankment and constructing three earthen berms or
cutoff dikes across two low areas and the abandoned diverted river channel above the dam
embankment to prevent Marsh Lake from spilling into the restored river channel;

b. Constructing a bridge over the restored Pomme de Terre River channel at the
embankiment to allow continued vehicle access to the dam;

¢. Modifying Marsh Lake Dam at its outlet by excavating a 2.1-foot-deep, 30-foot-wide
notch into the existing fixed ogee crest spillway and constructing a nine-tier rock-ramp fishway
to allow fish passage between Marsh Lake and the Lac Qui Parle Reservoir downstream;

d. Constructing a new 90-foot-wide gated water control structure with 12 bays at the
existing emergency spillway to enable future water level management of Marsh Lake;

e. Adding walkways over the existing fixed crest spillway and fishway and over the
gated water control structure to allow access across the entire dam, which walkways could serve
a secondary recreational purpose as part of the Minnesota River State Trail for pedestrian and
bicycle tratfic;

f. Breaching the abandoned fish rearing pond levee below the dam embankment to allow
it to change water level with the rest of upper Lac Qui Parle Reservoir to provide seasonally
variable habitat for fish and shorebirds;

g. Constructing three linear, rock wave-barrier islands in Marsh Lake between the dam
and Louisburg Grade Road to reduce wind fetch and thereby shoreline erosion;

h. Adding stoplog structures to the six concrete culverts through Louisburg Grade Road
to enable separate water level management in upper Marsh Lake;

i. Improving the recreation area at Marsh Lake Dam, including adding an interpretive
kiosk, adding a canoe and kayak landing/launch arca near the spillway for access to the Pomme
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Marsh Lake Dam Mitigation MOA
Page 2ot 4

de Terre River and Minnesota River/upper Lac qui Parle Reservoir, and adding shoreline fishing
and wildlife viewing platforms; and,

j. Improving recreational and educational features at six existing boat ramps (Upper Pool
Landing, Minnesota River Landing, Correll Landing, Killen Landing, Cabin Site Landing, and
Peterson Landing) on Marsh Lake by adding interpretative kiosks and shoreline fishing/wildlife
viewing platforms. Additional parking would also be provided at the Minnesota River Landing.

WHEREAS, Marsh Lake Dam (SW-APT-003) has been determined individually eligible to the
National Register of Historic Places under Criterion A for its association with the Lac Qui Parle
Flood Control Project, a Works Progress Administration project of the Federal Relief Programs
following the Great Depression in 1929, and retains its integrity of original location, design,
setting, materials, workmanship, feeling and association, and will be directly affected by
proposed ecosystem restoration features a, b, ¢, and d, and restoration/recreation feature ¢, which
will substantially change the historic setting of the dam and the way the dam operates and;

WHEREAS, proposed ecosystem restoration features ¢ and d will also change the way Marsh
Lake Dam is operated;

NOW, THEREFORE, the Corps, the Minnesota Department of Natural Resources, and the
Minnesota State Historic Preservation Officer (SHPO) agree that upon filing this Memorandum
of Agreement (MOA) with the Advisory Council on Historic Preservation, and upon the Corps’
decision to proceed with the Marsh Lake ecosystem restoration project, the Corps shall ensure
that the following stipulations are implemented prior to construction in order to mitigate the
effects of the undertaking on the National Register eligible Marsh Lake Dam and comply with
Section 106 of the National Historic Preservation Act, as amended.

STIPULATIONS

The Corps, as the Federal agency undertaking the Project, shall ensure the following stipulations
are complied with prior to construction of ecosystem restoration features a, b, ¢, d, and e to
mitigate adverse effects to Marsh Lake Dam’s integrity of design, setting, and feeling., The
proposed spillway modifications will also substantially change the way the dam operates.

A. The Corps or its contractor will document the historic Marsh Lake Dam property in its
original and present condition, using Level II documentation as described in the Minnesota
Historic Property Record Guidelines (updated June 2009 version). Level I documentation
consists of: 1) a Minnesota Historic Property Record (MHPR) Background Data Form; 2) a brief
two-page narrative description of the historic property (i.e., Marsh Lake Dam, SW-APT-003), its
history, and a bibliography; and 3) documentation photography (black-and-white, 35 mm Kodak
TMAX ISO 100 print film) covering historic photographs of Marsh Lake Dam, of the existing
dam with its embankment and related features, and of historic plans and drawings of Marsh Lake
Dam. Photographic documentation will follow the requirements given in Appendix E in the
MHPR Guidelines.

B. The Corps will provide copies of the completed MHPR Level IT documentation for Marsh
Lake Dam to the Minnesota SHPO, to the Minnesota DNR’s Regional Office, to the Lac qui
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Marsh Lake Dam Mitigation MOA
Page 3 of 4

Parle Wildlife Management Refuge, and to the Swift, Big Stone, and Lac Qui Parle County
Historical Societies.

C. Dispute Resolution. Should any of the signatory parties to this MOA object to any plans,
documents, or reports prepared under the terms of this MOA within 30 days after receipt, the
Corps shall consult with the objecting party to resolve the objection. If the Corps determines that
the objection cannot be resolved, the Corps shall forward all documentation on the dispute to the
Advisory Council on Historic Preservation. Any recommendation or comment provided by the
Advisory Council will be understood to pertain only to the subject of the dispute. The Corps’
and the Minnesota DNR’s responsibilities to carry out all actions under this MOA that are not the
subject of the dispute will remain unchanged.

D). Amendments. Any signatory party to this MOA may request that it be amended, whereupon
the parties will consult to consider such amendment.

E. Termination. Any signatory party to this MOA may terminate it by providing thirty (30) days
notice to the other parties, provided that the parties will consult during the period prior to
tetmination to seek agreement on amendments or other actions that would avoeid termination.

F. Anti-Deficiency Provision. All obligations on the part of the Corps shall be subject to the
availability and allocation of appropriated funds for such purposes. Should the Corps be unable
to fulfill the terms of this agreement, it will immediately notify the Minnesota SHPO and the
Minnesota DNR and consult to determine whether to amend or terminate the MOA. pending the
availability of resources.

G. Sunset Clause. This MOA will continue in full force and effect until the mitigation of
adverse effects to the National Register-eligible Marsh Lake Dam by the proposed ecosystem
restoration features has been completed as stipulated above, unless the proposed features are not
constructed or authorization for their construction is rescinded.

Execution and implementation of this Memorandum of Agreement evidences that the Corps has
satisfied its Section 106 responsibilities for all aspects of this undertaking.
ST. PAUL DI '?]%ICT, 11.S. ARMY CORPS OF ENGINEERS

BY: \\\‘ ;/ e Dﬂte:lz\\xmtm\@‘(g—@\w
L“Oi\l\\/[ﬁael J. Price, District Engineer

MINNESOTA STATE HISTORIC PRESERVATION OFFICER

BY: ‘>\yui»{m 7. OREpns AMAL Date: U/ ‘3)"3/ 1o
" Britta Bloomberg, Deputy State Histgg%’c Preservation Officer ' J
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Marsh Lake Dam Mitigation MOA
Page 4 of 4

Concur:
MINNESOTA DEPARTMENT OF NATURAL RESOURCES

BY: Date:
Mark Matuska, Regional Director
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Wyatt, Michael MVP

Subject: FW: Marsh Lake MN River Ecosystem Restoration Project (UNCLASSIFIED)

————— Original Message-----

From: Wilcox, Daniel B MVP

Sent: Monday, January 24, 2011 3:@9 PM

To: Richard Davis (Richard Davis@fws.gov)

Cc: Wyatt, Michael MVP; Clark, Steven J MVP; Ken Varland (Ken.Varland@dnr.state.mn.us); David
Trauba (David,Traubafidnr.state.mn.us)

Subject: Marsh Lake MN River Ecosystem Restoration Project (UNCLASSIFIED)

Classification: UNCLASSIFIED
Caveats: FOUD

Richard,

Good to talk to you today. This is a request for ESA coordination.

The St. Paul District is preparing a feasibility report about an ecosystem restoration
project at Marsh Lake, part of the Lac Qui Parle Flood Control Project on the Minnesota
River. The Minnesota DNR is the non-federal cost share partner on this project. The primary
project area is in the Lac Qui Parle Wildlife Management Area. Ken Varland (telephone
507/359-6@3@) and Dave Trauba (telephone 320-734-4451 x227) are our primary contacts with the
MN DNR. Alice Hanley (telephone 320-273-2191), Refuge Manager of the Big Stone National
Wildlife Refuge has participated in the planning of this project. An initial draft of the
feasibility report/EA is available on our .ftp server at:
ftp://ftp.usace, army.mil/pub/mvp/MarshiakeFeasibilityReportEA/

I would like to coordinate ESA for this project with you by email. If you need a
formal letter, please let me know.

The project within the MN DNR Lac qui Parle Wildlife Management Area. There are no
federally-listed threatened or endangered species that may be found in the project area.

Please provide a response to this determination. We would like to have documentation of
ESA coordination from you by email by February 9 for the Alternatives Formulation Briefing (a
planning policy review of the project with our Division and Headquarters).

Also please advise on anything else we need to provide to fulfill our requirements for
the project under the federal ESA and the FWCA.

Please call if you have any questions. Thanks for your help with this promising
project.

Dan

Daniel B. Wilcox

Fisheries Biologist
Environmental and GIS Branch
US Army Corps of Engineers
St. Paul District

180 5th St. East

Suite 700

St. Paul MN 55101-1678
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United States Department of the Interior

FISH AND WILDLIFE SERVICE
Twin Cities Field Office
4101 American Bivd E.
Bloomington, Minnesota 554251665

July 12, 2011

Terry Birkenstock, Chief
Environmental and GIS Branch

St. Paul District Corps of Engineers
180 5™ Street East, Suite 700

St. Paul, Minnesota 55101-1678

Re:  Draft Marsh Lake Ecosystem Restoration Project Feasibility Report
Fish and Wildlife Coordination Act Correspondence
I'WS TAILS #32410-2011-CPA-0088

Dear Mr. Birkenstock:

Pursuant to the Fish and Wildlife Coordination Act (FWCA), the Service and the U.S. Army
Corps of Engineers {Corps) must coordinate and determine potential biclogical and ecological
impacts of proposed projects. To date, Manger Alice Hanley of the Big Stone National Wildlife
Refuge has participated with the Corps staff in the planning process for this project. This letter is
intended to provide a singular document identifying the Service’s input to date.

The following comments are being provided pursuant to the Endangered Species Act (ESA), the
Migratory Bird Treaty Act (MBTA), the Bald and Golden Eagle Protection Act, and the Fish and
Wildlife Coordination Act. This information is being provided to assist the Corps in making an
informed decision regarding wildlife issues, site selection, project design, and compliance with
applicable laws.

Federally-listed Threatened, Endangered, and Candidate Species

Currently, the Dakota skipper (Candidate) is present within Big Stone, Lac qui Parle, and Swift
Counties, Minnesota. Our records do not indicate any Dakota skippers within the proposed
project area. The Poweshiek skipper is currently under consideration to be listed as a Candidate
species under the Endangered Species Act, and there are records of Poweshiek skippers within the
proposed project area. Dakotaand Poweshiek skippers prefer native prairie habitats. It is our
understanding that the proposed project will not affect, directly or indirectly, any native prairie
areas.

If at any point during project planning, construction, or operation, additional information on listed
or proposed species becomes available, or new species are listed that may be affected by the
project, consultation should be reinitiated with the Twin Cities Field Office.
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Migratory Birds

The Migratory Bird Treaty Act (16 U.S.C. 703-712; MBTA) implements four treaties that provide
for international protection of migratory birds. The MBTA prohibits taking, killing, possession,
transportation, and importation of migratory birds, their eggs, parts, and nests, except when
specifically authorized by the Department of the Interior. Bald and golden eagles are afforded
additional legal protection under the Bald and Golden Eagle Protection Act (16 U.S.C. 668-668d).
Unlike the Endangered Species Act, neither the MBTA nor its implementing regulations at

50 CFR Part 21 provide for permitting of “incidental take” of migratory birds.

Our records indicate the presence of one bald eagle nest in close proximity to the abandon fish-
rearing pond referenced in the Draft Report, which could be affected by the project. Verification
of the location and the activity status of the nest should be completed prior to completing any
construction within 660 feet of the nest site.

Records indicate the past and/or current use of Marsh Lake by several colonial water-niesting bird
species; American pelican, great blue heron, great egret, double crested cormorant, Forester’s
tern, black crowned night heron, and ring billed gulls. Development of a construction timeline to
minimize impacts to these areas during prime nesting times should be considered. The Service
recommends that proposed construction and excavation within potential bird nesting habitat be
completed outside of the primary nesting period (April 1to August 31) when possible and feasible.
Attempts to minimize impacts to potential migratory bird nesting habitats should be made at all
times during construction and excavation.

Service-owned Lands

The Hastad, Hegland, and Plover Waterfow] Production Areas (WPAs) are within the proposed

project area. Several private land tracts held under Conservation and Wetland Easement by the

Service are also within the project area. Proposed project activities are not anticipated to have a
negative impact on Service-owned or easement lands.

The proposed project should provide benefits in the way of wetland habitat improvement, aquatic
vegetation establishment, increased fish passage, and increased species diversity. Thank you for
the opportunity to provide comments on this proposed project. Please contact Fish and Wildlife
Biologist Rich Davis at 612-725-3548 (ext. 2214) or me (ext. 2201) if we may be of firther
assistance.

Tony Sulims f
Field Supervisor /gw

Ce: Alice Hanley, Project Leader - Big Stone NWR/WMD“““M\

F

L)



292

CORPS OF ENGINNEERS RESPONSE TO FISH AND WILDLIFE SERVICE FWCA
RECOMMENDATIONS

The U.S. Fish and Wildlife Service made two recommendations regarding avoiding or
minimizing effects on Migratory Bird:

1. Verify the location and activity status of the currently known Bald Eagle nest that is in
proximity of the abandoned fish rearing ponds before initiating any construction within 660 feet
of the nest.

Response: The location and status of any known eagle nests in the project area will be evaluated
prior to initiating construction. Coordination will be initiated with the USFWS if active eagle
nests are located in or near proposed construction area.

2. Construction timing should be developed to minimize impacts of colonial nesting bird that
may use the area.

Response: If possible/feasible, construction will be timed to avoid disturbance during critical
nesting/rearing periods. BMP’s will be used to minimize impacts to migratory bird nesting
habitats during construction.
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Appendix D — Section 404 Certification
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Appendix D

Section 404(b)(1) Evaluation

Marsh Lake Ecosystem Restoration Project
Minnesota River

Big Stone, Lac qui Parle, and Swift Counties, Minnesota

June 2011
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L PROJECT DESCRIPTION

A. Location - The proposed fill activity would take place in Marsh Lake on the Minnesota River
and in the Lower Pomme de Terre River located in western Minnesota (Figures 1 and 2). Lac
qui Parle and Marsh Lake Reservoirs form boundaries for Lac qui Parle, Chippewa, Swift, and
Big Stone Counties.

i
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Figure 1. Marsh Lake Dam location on the Minnesota River in western Minnesota.

B. General Description - The proposed fill activities would consist of modifications to the Marsh
Lake Dam to enable passive and active water level management and provide for fish passage
between Lac qui Parle Lake and Marsh Lake and the Pomme de Terre River. This would include
construction of a fishway in the overflow spillway and a stoplog water control structure in the
embankment adjacent to the spillway (Figures 3 and 4).
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Figure 4. Conceptual design of a stop log water control structure for the Marsh Lake Dam.

Restoring the Pomme de Terre River to its former channel near its confluence with the
Minnesota River would include construction of three cut-off berms and a bridge over the
Pomme de Terre River to maintain access to the Marsh Lake Dam (Figure 5).
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Figure 5. Pomme de Terre River existing channel (purple), realignment into former
channel (blue), earthen cut-off dikes (green)

The abandoned fish rearing pond next to the Marsh Lake Dam would be reconnected with
the upper end of Lac qui Parle. Breaching the fish pond dike on the downstream side of the
Marsh Lake Dam would provide connectivity between the fish pond area and the upper end
of Lac qui Parle, allowing native floodplain vegetation to become established and providing
seasonally variable habitat for fish and shorebirds.

Installing gated culverts in the Louisburg Grade Road would enable water level
management in upper Marsh Lake (Figures 6 and 7) during years when Marsh Lake is
intentionally drawn down to restore aquatic vegetation.
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Figure 6. x1stmg culverts under the Louisburg Grade Road at the upper end of Marsh Lake.

Figure 7. Location of culverts under the Louisburg Grade Road at the upper end of Marsh Lake.

Recreational and educational features would be constructed, including a trail bridge over
Marsh Lake Dam to connect with the Minnesota State Trail, shore fishing access sites at six
locations on Marsh Lake, canoe access on the Pomme de Terre River, and an improved
recreation area at Marsh Lake Dam.
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Figure 8. Example of an accessible shore fishing platform.

C. Authority and Purpose - The Marsh Lake feasibility study was authorized by a Resolution of
the Committee on Public Works of the U.S. House of Representatives, May 10, 1962. The
resolution reads as follows:

“Resolved by the Committee on Public Works of the House of Representatives,
United States, that the Board of Engineers for Rivers and Harbors be, and is
hereby, requested to review the report of the Chief of Engineers on the Minnesota
River, Minnesota, published as House Document 230, 74" Congress, First
Session and other pertinent reports, with a view to determining the advisability of
further improvements in the Minnesota River Basin for navigation, flood control,
recreation, low flow augmentation, and other related water and land resources.”

The purpose of this document is to comply with Section 404(b)(1) of the Clean Water
Act pertaining to guidelines for placement of dredged or fill material into the waters of the
United States. This evaluation also provides information and data to the Minnesota Pollution
Control Agency demonstrating compliance with State water quality standards for the decision-
making process about State 401 water quality certification.

D. Description of Dredged or Fill Material

Project Features Including Dredged or Fill Material

Modifications to the Marsh Lake Dam would include modifying the fixed crest spillway
by constructing a fishway and construction of a gated stoplog structure. 1900 tons of large (1.6
ft diameter and larger boulders for weirs) rock would be used in the fishway channel. Riprap and
bedding (10,000 tons) would be used to armor the fishway channel tying in to the existing
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embankment and in the downstream scour hole. The gated stoplog structure would also be
armored with riprap and bedding (16,144 tons) tying in to the existing embankment and in the
tailwater connecting to the Minnesota River, The embankments on the sides and downstream of
the fishway and stoplog structure would be constructed with 23,350 cy of impervious fill.
Material excavated from the work area for the fishway and stoplog structure would be
transported to an upland placement site.

Restoring the Pomme de Terre River to its former channel would involve constructing
two new sections of embankment to separate the Marsh Lake pool from the re-routed section of
the Pomme de Terre River (left two green lines in Figure 5 above). The new embankments
would be constructed to an elevation equal to spillway design flow elevation plus 5 feet of
freeboard, or an elevation of 952.1 ft. Rock riprap against wave action would be necessary for
the lake side of the new embankments. Rock riprap would be placed to a top elevation equal to
rock riprap on the existing embankment (942.0 ft). A diversion plug is needed to divert the
Pomme de Terre River into its historic channel in the area upstream of Marsh Lake Dam (right
green line in Figure 5 above). Impervious clay fill material for the new embankments and
diversion plug (31,596 cy) would be borrowed from a nearby upland site (Figure 9).

Figure 10. Borrow location for material to construct new embankments and diversion plug for re-
routing the Pomme de Terre River to its former channel.
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A five-span concrete bridge 450 ft long would be constructed over the Pomme de Terre
River where it is re-routed through the Marsh Lake Dam embankment. The bridge piers would

contain 90 cubic yards (cy) of concrete and footings, of which approximately one half would be
in the water.

In-channel erosion control structures would be necessary to prevent head-cutting in the
Pomme de Terre River channel that could threaten the Marsh Lake embankment and new bridge.
Four erosion control structures (Figure 11) would be constructed near the mouth of the Pomme
de Terre River and the highest located slightly upstream of the re-routed reach. Fill for these

structures would be approximately 2000 cy of granite rock from local quarries. The rock would
not be obtained by mining native prairie areas.
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Figure 11. Rock erosion control structures to be constructed in the re-routed Pomme de Terre

River Channel.

The abandoned fish rearing pond dike would be breached by removing 650 cy of fill and
transporting it to an upland site.

The seven existing culverts under the Louisburg Grade Road would be removed and
replaced with gated culverts. Approximately 210 cy of granite rock approximately 1 ft in

diameter would be obtained from local quarries to armor the upstream and downstream ends of
the culverts.

Shore fishing sites at six locations around Marsh Lake would be constructed. Two of the
sites would be handicapped-accessible and constructed with pre-cast 8 ft x 8 ft concrete box

culverts (Figure 9 above). The other recreational fishing shoreline accesses would be constructed
with 4 ft x 8 ft slabs of locally quarried granite rock.
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E. Description of the Proposed Discharge Sites

The fishway and stoplog control structure would be constructed in the Marsh Lake Dam
at the existing fixed crest spillway. This construction activity would affect a 5.0 acre area of the
existing dam and Minnesota River tailwater. Modifications to the Marsh Lake Dam would also
alter 1.1 acres of Marsh Lake with excavation to deepen the approach to the fishway, scour of the
lake bed in the approach to the stop log structure, and placement of new riprap to protect the
structures. The existing aquatic habitat near the Marsh Lake Dam was altered by construction
and operation of the dam. The lake bed material is sandy with scattered boulders and riprap
along the lake side of the dam.

Based on the construction drawings, the new east embankment for restoring the Pomme
de Terre River to its former channel would cover 1.3 acres of floodplain and river channel area.
The Pomme de Terre River floodplain has scattered green ash, black willow and cottonwood
trees with reed canary grass in the lower areas. The Pomme de Terre River channel is sandy
with patches of gravel.

The cut-off dike for re-routing the Pomme de Terre River would cross the Pomme de
Terre River floodplain and channel. Based on the construction drawings, the cut-off dike would
have a footprint of 0.96 acres.

Replacing the existing culverts under the Louisburg Grade Road with new gated culverts
would not change the footprint of the structures. New 1 ft diameter rock riprap would be placed
to armor the upstream and downstream ends of the culverts. The area of this fill would total
approximately 2800 square feet, or 0.06 acres.

Breaching the dike on the abandoned fish pond would not involve placing fill. Material
excavated from the breach area would be removed and placed on an upland site.

Installation of shoreline fishing access structures would affect small areas approximately
20 x 20 ft in the immediate vicinity of the six new structures. The shoreline fishing structures
would be located on the shoreline of Marsh Lake adjacent to deeper water suitable for fishing.
Most of these structures would be along the already riprapped Marsh Lake Dam.

F. Timing and Duration
Subject to approval and funding, construction could begin in the year 2013. Construction

for this project would take 1 to 2 years, depending on when construction is initiated. The culverts
on Louisburg Grade Road, the fishway, the fish pond notch, the recreation features and the road
raise can be constructed any time during the open water season when water levels allow. The
order of construction the diversion dikes and bridge over the Pomme de Tetre River along Marsh
Lake Dam is important. The bridge should be done first. Then either of the diversion dikes can
be constructed next. The cutoff dike that forces the water of the Pomme de Terre River to flow
through the bridge needs to be constructed out of impervious fill and needs to be compacted to
be stable.
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G. Description of the Proposed Borrow Site

The 9.88 acre borrow site is in an agricultural field on the Lac qui Parle Wildlife
Management area near the north end of the Marsh Lake Dam (figure 10). Rock would be
obtained from local quarries.

H. Description of Material Placement Method

The material would be moved and placed mechanically.

II. FACTUAL DETERMINATIONS

A. Physical Substrate Determinations

Substrate Elevation and Slope - The average annual water level on Marsh Lake is 938.3 ft. The
bed of Marsh Lake in the vicinity of the proposed modifications to Marsh Lake Dam is fairly flat
and approximately 935.2 ft. The sill elevation of the stop log water control structure would be
set at 935.0 ft to enable drawdown of most of the lake. At this sill elevation, no approach channel
dredging would be required. Some scour of the lake bed would be expected near the dam when
the stop logs are removed.

As the historic Pomme de Terre River channel was originally formed by the geomorphic
conditions of the river and its watershed, it is expected that the channel plan form dimensions
would result in a stable natural channel once the fine sediments that have accumulated in the
former channel are washed out. The reconnection of the Pomme de Terre to its historic channel
would require some excavation of material that now blocks this flow path, particularly through
the existing embankment and near the mouth where it would meet the Minnesota River. It would
also require that fill be placed in two channelized reaches of the current flow path. Some erosion
control structures would also be necessary to prevent head cutting. However, the general
philosophy would be to connect the river to its original flow path and allow natural processes to
form to channel.

Cross section surveys of the Pomme de Terre below Appleton, MN indicate that the
average bank full width of channel is approximately 90-110 feet. This width was verified with
aerial photos. Steady flow modeling of the Pomme de Terre River with a bankfull discharge (850
cfs) shows that hydraulic depth varies from 3-5 feet in the reach between Appleton and the
mouth. An average depth of 4 feet is therefore considered the typical depth for the Pomme de
Terre River at bank full flow in the project reach. Based on the stream slope upstream of the
project area, a typical slope of 0.0005 ft/ft is considered representative of the reach to be
restored.

Sediment Type - Sediment in Marsh Lake is sandy silt. Sediment in the Pomme de Terre River is
sandy gravel. Sediment in the former channel of the Pomme de Terre River is approximately six
inches of silt and organic matter overlying the former sand and gravel of the river bed.

Dredged/Fill Material Movement ~ The embankments and cut-off dike to re-route the Pomme de
Terre River are designed with riprap armoring to limit erosion by wave action and river current.
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B. Water Circulation, Fluctuation, and Salinity Determinations

Water Salinity — Water in the project area has naturally high total dissolved solids, influenced by
calcium sulfate in the soils. The fill activities would not affect salinity.

Water Chemistry - The use of clean fill material and mechanical placement would preclude any
significant impacts on water chemistry.

Water Clarity - Minor, short-term reductions in water clarity are expected from sediment
resuspension associated with the proposed fill activities. Long term, the project is expected to
increase water clarity in Marsh Lake.

Water Color - The proposed fill activities should have no impact on water color.

Water Odor — Dense summer blue green algae blooms and windrows of scenescent algae on
Marsh Lake produce foul odors and toxicity. The project should reduce foul odors in the
summer due to algae blooms.

Water_Taste — Marsh Lake and the Pomme de Terre River are not used for water supply.

Dissolved Gas Levels — Modification of the Marsh Lake Dam would allow winter drawdown,
intentionally inducing hypoxia (low dissolved oxygen concentration) to kill carp. The project
would not otherwise have any effect on dissolved oxygen concentrations.

Nutrients - The proposed fill activities should have no impact on nutrient (nitrogen and
phosphorus) concentrations in the water.

Eutrophication - The proposed modifications to Marsh Lake Dam and rerouting the Pomme de
Terre River would reduce nutrient loading to Marsh Lake, encourage the growth of aquatic
vegetation and reduce the density and duration of blue-green algae blooms.

Temperature - The proposed fill activities would have no impact on water temperature.

Current Patterns and Water Circulation - Re-routing the Pomme de Terre River to its former
channel would change the pattern of Pomme de Terre River flow. The river was channelized to
enter Marsh Lake above the Marsh Lake Dam when the project was first constructed.

Current Velocity — Modifying the Marsh Lake Dam fixed crest spillway with a fishway would
provide a variety of current velocities that would enable upstream fish passage and eliminate the
public safety hazard of the hydraulic backroller below the existing spillway.

Restoring the Pomme de Terre River to its former channel would restore a more natural
pattern of current velocity in the river.

Stratification — Because Marsh Lake is shallow and thoroughly wind-mixed, the lake does not
stratify.

Hydrologic Regime - The proposed fill activities would have no impact on the hydrologic regime
of inflows to the project area.
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Water Level Fluctuations - Re-routing the Pomme de Terre River to its former channel would
change the pattern of Pomme de Terre River flow. The river was channelized to enter Marsh
Lake above the Marsh Lake Dam when the project was first constructed. The combined project
features would alter the water level regime in Marsh Lake. The overall effect would be increased
water level variability, minimal changes during flood events, and occasional managed water
level drawdowns.

Salinity Gradient — The project area is not in a coastal estuary.

Actions Taken to Minimize Impact - Standard construction procedures in compliance with
Federal and State requirements would be used. The material would be placed mechanically. Silt
barriers would be deployed during construction to limit mobilization and transport of sediment in
the Pomme de Terre River. Mussels in the Pomme de Terre River have been quantitatively
surveyed and recolonization of mussels in the restored channel would be monitored (see Section
4.1.4 in the Feasibility Report).

C. Suspended Particulate/Turbidity Determination - Some temporary and localized increases in
suspended sediment would result from construction of the project features.

Restoring the Pomme de Terre River to its former channel would reduce sediment
loading to Marsh Lake by about half and improve conditions for growth of submersed aquatic
plants. Pomme de Terre River flow at higher levels of river discharge would spread overbank
into the vegetated floodplain before reaching the Minnesota River, removing sediment and
nutrients before flowing into Lac qui Parle.

Modification of Marsh Lake Dam and restoring a more natural stage hydrograph would
allow emergent and submersed aquatic vegetation to expand in Marsh Lake. The vegetation
would reduce sediment resuspension and trap suspended sediment resulting in increased water
clarity. Winter drawdowns would limit the abundance of common carp that resuspend bottom
sediment.

D. Flood Profiles - The changes to large flood levels on Marsh Lake from the proposed project
were evaluated with two methods (see Appendix H Hydraulics and Hydrology):
1) For water level simulations over 20 years (1983 ~ 2003), results for the two
largest flood events (1997 & 2001) with & without project features were compared
and,
2) Estimated 100 year flood hydrographs for with and without project conditions
were routed through the reservoir.

Simulated with project water levels were on the order of 1.5 foot lower than modeled
existing conditions for the 1997 & 2001 flood events. This is primarily attributed to reduced
inflows to Marsh Lake due to the altered Pomme De Terre flow path.

Marsh Lake is expected to experience lower peak flood elevations due to the project as
designed in this feasibility study. Note that the current 100-year Pool Elevation on Marsh Lake



307

of 947 4 feet is above the maximum pool elevation and is not relied upon for flood control
downstream.

E. Effects on Chemical and Physical Properties of the Water Column - No effects are expected
on light penetration, dissolved oxygen, toxic metals and organisms, pathogens, or the aesthetics
of the water column after the project is in place.

F. Aquatic Ecosystem and Organism Determinations:

Effects on Plankton and Fish

Construction of the project features would result in temporary and localized increases in
suspended solids that are not expected to adversely affect plankton or fish. Silt curtains will be
used where practicable to limit sediment resuspension during construction.

The project is expected to increase water clarity in Marsh Lake, resulting in increased
extent and abundance of submersed aquatic plants. Increased water clarity and aquatic plants
would improve habitat conditions for native fish, zooplankton and macroinvertebrates.

Modifying the Marsh Lake Dam with a stop log water control structure would allow
drawdowns that would reduce the abundance of common carp and favor native fish species.

Restoring the Pomme de Terre River to its former channel would provide fish from Lac
qui Parle access to the river for spawning. Construction of a fishway in Marsh Lake Dam would
allow northern pike access to high quality spawning habitat in upper Marsh Lake.

Effects on Benthos

Construction of the new embankment to re-route the Pomme de Terre River would bury
macroinvertebrates including native mussels and fingernail clams in the Pomme de Terre River
(see Section 4.1.4 in the Feasibility Report/EA) where the new embankment crosses the channel.
This would affect a 0.18- acre area of river bed. In addition, mussels in the lower reach of the
channelized Pomme de Terre River below the new embankment would no longer be in a flowing
river and would probably die.

Benthos, primarily chironomid and ceratopogonid midge larvae living in the silt substrate
in the former Pomme de Terre River would washed away when the river is diverted back into its
former channel. The former channel area would scour down to the historic sand/gravel substrate
and would rapidly recolonize with benthic macroinvertebrates from upstream. Native mussels
are expected to recolonize the restored river channel.

Effects on Wildlife
The proposed project is expected to increase water clarity in Marsh Lake, resulting in

increased extent and abundance of submersed aquatic plants. Increased water clarity and aquatic
plants would improve habitat conditions for native fish, muskrats, mink, fish-eating birds like
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pelicans, herons and egrets, and breeding waterfowl. One of the primary benefits of the project
would be increased food (sago pondweed tubers) for fall-migrating waterfowl.

Effects on Aquatic Food Web

The project features in combination and associated management of Marsh Lake water
levels are intended to change the ecosystem state of Marsh Lake from a turbid shallow lake with
sparse vegetation to a clearer water vegetated condition.

Effects on Special Aquatic Sites

Sanctuaries and Refuges

The project area is within the Lac qui Parle Wildlife Management Area owned and
managed by the Minnesota DNR. Parts of Marsh Lake serve as a refuge for migrating
waterflowl in the fall. The DNR is the project cost-share partner for this project.

Wetlands, Mud Flats and Vegetated Shallows

Marsh Lake is a shallow lake with an extensive littoral zone. All of Marsh Lake is a
wetland area. The project would allow for water level management on Marsh Lake to restore
emergent and submersed aquatic vegetation, consolidate sediment, reduce sediment resuspension
and reduce abundance of carp. There would be extensive mud flat areas in Marsh Lake in years
when it would be drawn down to restore emergent aquatic vegetation. The mud flats would
provide excellent habitat for shorebirds.

The Pomme de Terre River floodplain that would be affected by the new embankment
and cut-off berm to restore the river to its former channel is also a wetland area.

Natural Floodplain Areas
Restoring the Pomme de Terre River to its former channel would restore floodplain
processes in the floodplain at the confluence with the Minnesota River.

Effects on Threatened and Endangered Species

As discussed in the Feasibility Report and EA, no federally-listed threatened or
endangered species occur in the project area. The USFWS concurred with this conclusion during
the coordination process (Appendix C).

Re-routing the Pomme de Terre River would result in temporary adverse impacts on
state-listed mussel species. Native mussels in the Pomme de Terre River are expected to re-
colonize the restored river channel and result in a net gain in the abundance and spatial extent of
native mussels in the river over time.

G. Contaminant Determinations - The fill material would be clean impervious fill from an
upland site and rock and that would not introduce contaminants. Neither the material nor its
placement would cause relocation or increases of contaminants in the water.
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H. Proposed Disposal Sites Determinations

Mixing Zone Determination - The proposed fill activities would have minimal mixing zones for
resuspended sediment. The mixing zones would be small and would not constitute a significant
problem because of the nature of the fill material and its placement by mechanical means.

Determination of Compliance with Applicable Water Quality Standards - The nature of the fill

material and the type of construction should avoid violation of State water quality standards. The
long-term effects of the project would be to increase compliance with state water quality
standards in Marsh Lake.

I _Potential Effects on Human Use Characteristics - Because of the present and projected human
use characteristics, the existing physical conditions, the proposed construction methods, and the
nature of the fill material, this proposed action would have no adverse effects on human use
characteristics. The project would improve conditions in the Marsh Lake ecosystem for human
uses like hunting, fishing, and wildlife viewing,

J. Determination of Cumulative Effects on the Aquatic Ecosystem - Implementation of the
proposed actions would have positive effects of restoring the Marsh Lake and lower Pomme de

Terre River aquatic ecosystems.

K. Determination of Secondary Effects on the Aquatic Ecosystem — Secondary effects of the
project on the aquatic ecosystem would include increased abundance of emergent and submersed
aquatic plants, reduced abundance of common carp, clearer water in Marsh Lake, increased
populations of native fish, increased use by breeding waterfowl and migrating waterfowl, and
increased recreational use of the area.

HII. FINDING OF COMPLIANCE WITH RESTRICTIONS ON DISCHARGE

1. The proposed fill activity would comply with Section 404(b)(1) guidelines of the Clean Water
Act of 1972, as amended. No significant adaptations of the guidelines were made for this
evaluation. As discussed in the Feasibility Report and Environmental Assessment, the placement
of fill for the proposed project is required to achieve the project purpose, which is to benefit the
aquatic ecosystem. Therefore, none of the alternatives is environmentally damaging to the
aquatic ecosystem.

2. The proposed fill activities would comply with all State water quality standards, Section 307
of the Clean Water Act of 1972, as amended, and the Endangered Species Act of 1973, as
amended. The proposed fill activity would not have significant adverse effects on human health
and welfare, including municipal and private water supplies, recreation and commercial fishing,
plankton, fish, shellfish, wildlife, and special aquatic sites. Aquatic life and other wildlife would
not be adversely affected. Significant adverse effects on aquatic ecosystem diversity,
productivity, and stability and on recreational, aesthetic, and economic values would not occur.

3. Certification under Section 401 of the Clean Water Act would be obtained from Minnesota
prior to implementation.
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4. The project would not introduce hazardous or toxic substances into the waters of the United
States or result in appreciable increases in existing levels of toxic materials.

5. The project would have no impact on federally listed threatened or endangered species. Re-
routing the Pomme de Terre River would result in temporary adverse impacts on state-listed
mussel species. Native mussels in the Pomme de Terre River are expected to re-colonize the
restored river channel and result in a net gain in the abundance and spatial extent of native
mussels in the river over time.

6. No municipal or private water supplies would be affected. The project would have no
significant adverse impacts on recreational or commercial fishing. The effect of this project on
human uses of the Marsh Lake ecosystem would be positive.

7. No contamination of the Minnesota or Pomme de Terre Rivers is anticipated. The proposed
actions would canse only minimal adverse environmental effects during construction and would
have positive cumulative effects on the environment.

8. On the basis of this evaluation, I conclude that the proposed discharges would comply with the
Section 404(b)(1) Guidelines for the discharge of dredged or fill gaterial.

SS Q7 264
Date, 1
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Appendix E — Habitat Evaluation Procedure
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Appendix E

Habitat Benefits Evaluation
Marsh Lake Ecosystem Restoration Project

Introduction

An ecosystem restoration measure is a feature or activity that addresses one
or more of the planning objectives. A wide variety of alternative measures were
considered for March Lake ecosystem restoration project. The Marsh Lake ecosystem
restoration alternative measures are described in Section 4 of the main report. The full
range of alternative measures is described in Section 4.1. In Section 4.2 of the main
report, each measure was assessed and a determination was made regarding whether it

should be retained for further consideration in the formulation of alternative plans.

The Corps is required to consider the option of “No Action” as one of the
alternatives. With the No Action plan, which is synonymous with the “Future Without
Project Condition,” we assumed that no project would be implemented by the Federal
Government or by local interests to achieve the planning objectives. The No Action plan

forms the basis from which the other alternative plans are compared.

Estimated annualized costs of the alternative measures retained for further
consideration are provided below are based on March 2010 price levels. They include
costs for detailed engineering design, construction and operation and maintenance over

the 50-year planning time horizon.

4-1
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Table 1. Alternative measures retained for further consideration.

Annuat Total
Measure First Cost of {interest During Total Annualize O+M Annual
Number Alternative Measures Construction | Construction Investment d Cost Costs Costs
1 |No Action 50 50 $0 50 $0 $0
Restore Pomme de Terre River
2 to its former channel $3,741,500 $249,117 $3,990,617 | $197,843| $5,622 | $203,466

Modify Marsh Lake Dam to attain
target water levels, construct

3 fishway $1,217,400 $81,057 $1,298,457 $64,374 | $6,207 | 570,581
Growing season drawdowns to
restore emergent aquatic plants,
modify Marsh Lake Dam with

4 stoplog structure $2,605,900 $173,506 $2,779,406 | $137,795) $13,926 | $151,721
Install gated culverts in Louisburg

5 Grade Road $414,200 $27,578 $441,778 $21,502 $952 $22,854
Breach dike at abandoned fish

6 pond $7,000 S0 $7,000 $347 S0 $347

7 Construct islands in Marsh Lake $3,946,500 $5262,766 54,209,266 | $208,683 | $15,190 | $223,874

Alternative Plans

Alternative plans are combinations of alternative measures that would contribute
to attaining the planning objectives. A stand alone or independent measure can be
implemented independently of others, resulting in some positive amount of ecosystem
restoration output. Optional or dependent measures are measures that must be
implemented along with other measures. Optional measures may be combined with
each other as well as with the stand alone measures. Brief descriptions of the measures
considered in this study are presented below. More detailed descriptions of the

measures are in Section 4.1 of the main report.

Alternative Measures
Measure 1 — No Action

The No Action alternative is a stand-alone measure that could be implemented
independently. The Corps is required to consider the option of “No Action” as one of the
alternatives. With the No Action plan, which is synonymous with the “Without Project
Future Condition,” we assume that no project would be implemented by the Federal
Government or by local interests to achieve the planning objectives. The No Action plan

forms the basis from which the other alternative plans are compared.

Measure 2 - Restore the Pomme de Terre River to its former channel
This is a stand-alone measure that could be implemented independently of other

restoration alternatives. Earthen berms would be constructed to re-route the river into its
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former channel both upstream and downstream of the Marsh Lake Dam embankment.
Approximately 11,500 feet and 21 acres of former river channel would be restored. This
alternative would include a bridge over the river to maintain access to the Marsh Lake

Dam and monitoring of the native mussel community.

Measure 3 - Modify Marsh Lake Dam to attain target water levels, construct
fishway

This is a stand-alone measure that could be implemented independently of other
restoration alternatives. Marsh Lake Dam would be modified with a fixed-crest weir
fishway that would allow passive attainment of target water levels in most years and also

allow continuous fish passage between Lac qui Parle and Marsh Lake.

Measure 4 - Growing season drawdowns to restore emergent aquatic plants,
reduce carp abundance and modify Marsh Lake Dam with a stoplog structure

This is a stand-alone measure that could be implemented independently of other
restoration alternatives. Marsh Lake Dam would be modified with a stop log water
control structure to enable water level management. Growing season drawdowns to
elevation 936.0 ft would be done to encourage reestablishment of emergent aquatic
plants and to increase the extent of submersed aquatic plants. Following growing
season drawdowns, winter drawdowns to elevation 235.0 ft could be done to reduce
carp abundance. The drawdowns would be conducted as needed to maintain objectives
for aquatic vegetation in Marsh Lake. We assume that drawdowns would be done on

average once every five years.

Measure 6 — Breach dike at abandoned fish pond

This is a stand-alone measure that could be implemented independently of other
restoration alternatives. Breaching the fish pond dike on the downstream side of the
Marsh Lake Dam would provide connectivity between the fish pond area and the upper
end of Lac qui Parle, allowing native floodplain vegetation to become established, fish

access and providing seasonally variable habitat for fish and wading birds.
Measure 7 — Construct islands in Marsh Lake

This is a stand-alone measure that could be implemented independently.

Constructing islands to break up wave action and reduce sediment resuspension would

4-3
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improve conditions for submersed aquatic plant growth. Although this is a stand-alone
measure, it would be best to construct islands in Marsh Lake in conjunction with growing
season and winter drawdowns (Measure 4) and modifying Marsh Lake Dam to attain
target water levels (Measure 3). Growing season drawdowns would consolidate lake
bed sediment, reducing sediment resuspension. Growing season drawdowns would
allow germination of emergent aquatic plants, increasing their extent, reducing wave
action and sediment resuspension. Winter drawdowns would reduce carp abundance,
sediment resuspension and grazing on submersed aquatic plants. It may require
implementation of all these measures in combination to change the ecosystem state of
Marsh Lake from the current unvegetated turbid condition to clearer water with

submersed aquatic plants.

Optional Measures

Measure 5 — Install gated culverts in Louisburg Grade Road

This is an optional measure because it would not need to be implemented unless
Measure 4 was implemented with growing season drawdowns on Marsh Lake. Measure
5 is dependent on implementing Measure 4 and would enhance its performance.
Installing stoplog control structures on the Louisburg Grade Road culverts would enable
holding water in upper Marsh Lake in years when a growing season drawdown was
conducted, allowing northern pike to successfuilly spawn in the flooded marsh vegetation
and the young to grow into juveniles. This measure should be combined with Measure
4.

HEP Analyis of the Alternative Measures

The Marsh Lake project area is described in Section 2.8 of the main report.
The alternative measures would affect a variety of habitats in the project area (Table 2).
Representative species and guilds of organisms that occur in the Marsh Lake project
area were selected for Habitat Evaluation Procedures (HEP) analyses to estimate

ecosystem restoration benefits.

The HEP models applied to estimate ecosystem outputs of the Marsh Lake
Project are USFWS “Blue Book” models and a waterfow! habitat model developed for
use on the Upper Mississippi River System. The Diving Duck Migration Habitat Model is
currently undergoing planning model! certification with the Corps Ecosystem Restoration

4-4
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Center of Expertise. The Diving Duck Migration Habitat Model has been used
extensively since 1994 to quantify habitat benefits for habitat restoration projects on the
Upper Mississippi River. It has stood the test of time and was developed consistent with
USFWS's standards for HEP.

Devendorf, R.D. 2001. A migratory habitat modei for diving ducks using the Upper Mississippi
River. St. Paul District, U.S. Army Corps of Engineers.

Short, H.L and R.J. Cooper. 1985. Habitat suitability index models - Great blue heron
FWS/0OBS82-10.99.43 pp.

McMahon, T. E., J. W. Terrell, and P. C. Nelson. 1984. Habitat suitability information; Walleye.
U.S. Fish and Wildlife Service. FWS/OBS-82/10.56. 43 pp.

Inskip, P.D. 1982. Habitat suitability index models: Northern pike. FWS/OBS-82/10.17. 40 pp.

Table 2. Habitat area types that would be restored by the aiternative measures and

representative species and guilds used in the habitat benefits analysis.

Upper
Marsh
Pomme de jlake Lac qui
Marsh Lake {Terre River {Shallow |Parle Abandoned

Alternative Measures Habitat Models  {Aquatic Aguatic Aguatic  JAquatic  {Fish Pond
1) No Action Walleye - +

Lacustrine

Noﬂherp Pike - + +

Lacustrine

Diving Ducks +

Great Blue Heron +
2} Restore Pomme de Terre Walleye - + +
River to its former channel Lacustrine
3) Modify Marsh Lake Dam to  |Northern Pike -
attain target water levels, Lacustrine + +
construct fishway
4) Growing season drawdowns |Diving Ducks
to restore emergent aquatic +
plants, modify Marsh Lake Dam
5) Install gated culverts in Northern Pike - + +
Louisburg Grade Road Lacustrine
6) Breach dike at abandoned Great Blue Heron +
fish pond
7) Construct islands in Marsh  {Diving Ducks +
Lake

Areas Affected by the Alternative Measures

Each of the aiternative measures would affect different areas of habitat

(Table3). The habitat areas in Marsh Lake and Lac qui Parle were estimated using the

45
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land cover GIS and bathymetry data developed by the DNR. The area of Pomme de
Terre River aquatic habitat was estimated by calculating the area in acres using stream
length (Marsh Lake to Morris Minnesota Dam) and stream widths from DNR stream
survey data. The additional area of the re-routed Pomme de Terre River was estimated
using GIS. The area affected by drawdowns and island construction was estimated
using GIS using the lake bathymetry map prepared from DNR survey data, and a wind-
fetch / wave action / sediment resuspension model described in the Hydraulics Appendix
J.

Table 3. Area (acres) of habitat types affected by alternative measures for the Marsh
Lake project.

Pomme  Upper
Pomme deTerre Marsh

Marsh Lake Marsh Lake Marsh Lake de Terre River Lake Lac qui
Aquatic Aquatic Emergent River Delta Shallow  Parle Abandoned
Unvegetated Vegetated Vegetation Aguatic  Floodplain Aquatic  Aquatic  Fish Pond
Alt tive Measures
1) No Action 6100 <610 1032 454 293 1,715 7,700, 15
2) Restore Pomme de Terre Riverto its
former channel 454 293 7,700
3) Modify Marsh Lake Dam to attain
target water levels, construct fishway 5100 >3050

4) Growing season drawdowns to

restore emergent aquatic plants, modify
Marsh Lake Dam 2625]
5) Install gated culverts in Louisburg
Grade Road 1,715 7,700
6) Remove dike at abandoned fish pond

7) Construct islands in Marsh Lake <3050 >3050

. Average WSEL of Marsh Lake during growing season: 838.61t

. Area of Marsh Lake at 938.6 ft: 6100 Acres

. Area of Marsh Lake at 936.0 ft: 3475 acres

Area of Marsh Lake dewatered at 936.0 ft: 2625 acres

Water Surface Elevation of Marsh Lake during Winter Drawdown: 935.0 f

Area of Marsh Lake during Winter Drawdown 935.0 ft: 2425 acres

Area of Marsh Lake upstream of the Louisburg Grade Road (northern pike spawning habitat) = 1,715 acres
. Area of Pomme de Terre River between Marsh Lake and Marshall Dam = 454 acres

. Area of Pomme de Terre River channei proposed for restoration = 11,500 lineat feet, 21 acres

10. Area of the Pormme de Terre River delta area below Marsh Lake Dam (between RR grade and the dam) = 293 acres.
11. Area of the abandoned fish rearing pond = 15.6 acres including dike, 15.0 acres within dike

CEND AR ON A

Marsh Lake covers 6100 acres when at the average growing season water
level of 938.6 ft. This area is the main part of Marsh Lake between the Louisburg Grade
Road and the dam. Upper Marsh Lake upstream of the Louisburg Grade Road is a

complex of wetlands that covers 1715 acres.

46
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As of 1999 there were 1032 acres of emergent aquatic vegetation within the
6100 acres in the main part of Marsh Lake. Based on recent aerial photography, the
area of emergent aquatic vegetation has not changed since then. The forecasted future

without-project extent of emergent aquatic vegetation in Marsh Lake is also 1032 acres.

The existing and forecasted without-project future extent of submersed
aquatic vegetation is estimated to be less than 610 acres, approximately 10 percent or
less of the lake area. This is based on a 2007 submersed aquatic plant survey that
monitored frequency of occurrence of submersed aquatic plants. Frequency of
occurrence of sago pondweed was 11 percent (n = 165) but the plants were sparse and

found mainly in protected bays and shallow areas.

The following narrative and the Marsh Lake HEP analysis spreadsheets are
provided to describe calculation of the habitat benefits of the alternative measures
quantified as Average Annual Habitat Units (AAHUs). The AAHUs are habitat suitability
indices from the HEP models x acres x years, divided by 50 years, the project planning
period.
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Alternative Measure 1 — No Action The No Action future condition is described in

Section 2.10 in the main report. Five habitat areas were selected for the HEP analysis
(Table 2).

Diving ducks were selected as the representative guild for Marsh Lake, given
their significance in the project area and the potential for improving fall diving duck
migration habitat through restoring aquatic vegetation in Marsh Lake. The analysis area
is the main body of Marsh Lake between the dam and the Louisburg Grade Road, a total
of 8100 acres.

Table 4. Diving duck migration habitat in Marsh Lake for the No Action future condition.

Diving duck migration habitat

Assume : There would be no change over time in the area of Marsh Lake = 6100 acres average growing season area
There will be no change over time in average annual exteni of SAV = <10% cover
Diving duck migration feeding habitat for EAV = ~17% cover
Values of all HS! variables will remain the same over time in the without-project future condition.

Existing Future Without Future Without Future Without Future Without
i-ake Migration Habitat for Diving Ducks Conditions Year 0| Project- Year 1 Project - Year § | Project - Year 25 | Project - Year 50
0.61 0.61 061 0.61 0.61
Acreage 6100 6100 6100 6100 6100
Year 0.0 1.0 50 250 50.0
C ive Annual Habitat Units 0 37210 148840 744200 93025.0
Total 186050.0

Diving duck habitat in Marsh Lake would be limited in the future primarily by
the low abundance and diversity of submersed and emergent aquatic vegetation. The
current and future habitat suitability index is 0.61. Over the 50-year planning time
period, there would be 3721 average annual habitat units (AAHU) of diving duck habitat
on Marsh Lake (Tables 4 and 5).



320

Table 5. HEP model for diving duck habitat in Marsh Lake for the future without-project

condition.
DIVING DUCK MIGRATION HABITAT MODEL

MARSH LAKE MINNESOTA RIVER - WITHOUT-PROJECT FUTURE CONDITIONS

VARIABLE VALUE

COMMENTS

1) Size of Water Body
a,_Lessthan 100 acres
b. 100 to 200 acres
c. 200 to 1,000 acres
d. Greater than 1.000 acres
2) Water Depth - Percent of Area 18" t0 &
a._Lessthan 10 percent
b. 1010 40 percent
¢. 40to 70 percent
d. Greater than 70 percent
3) Percent Submergent Vegetation Cover
a. Less than 10 percent
b. 10 to 30 percent
¢. 30 to 50 percent
d. Greater than 50 percent
4} Species of Submergent Vegetation Present
(Key species: wild celery, sago pondweed, and
other pondweeds)
a. None of the key species present or less than
10 percent of aguatic bed 1
b. At least one key species covers 10to 30
percent of the aqutaic bed ( add one point if ENTER
more than one key species is present) 3|VALUE= 10
c. At least one key species covers 30 to 60
percent of the aquatic bed (add one point if
more than one key species is present) &
d. Greater than 80 percent of aquatic bed is

comprised of key food species 10
5) Percent Emergent Vegetation Cover

a. Less than 10 Percent or greater than 50 percent 1
b. 10 to 20 percent or 30 to 50 percent 8} ENTER
¢. 20 to 30 percent 10jVALUE= 5
6) Species of Emergent Vegetation Present

(Key species: arrowhead { S. rigida), soft-stem bulrush, wild rice}
a. None of the key species present or less than

10 percent fo aguatic bed 1
b. At least one key species covers 1010 30

percent of the aqutaic bed { add one point if ENTER

more than ane key species is present) B3IVALUE= 1
c. At least one key species covers 30 to 80

percent of the aqutaic bed ( add one point if

more than one key species is present) Ll
d. Greater than 60 percent of aquatic bed is

comprised of key food species 10

7) Invertebrate Populations Present
(Key Species: Sphaeriidae, Gastropoda,Hexegenia spp,Chironomidae)
a. None of the key taxonemic groups present or
present but not abundant 1

b. Atleast 1 key taxonomic group present and ENTER

is moderately abundant 5[VALUE= 5

ENTER
VALUE= 10

Ol ~ i

ENTER
VALUE= 10

Sl fous| -

ENTER
VALUE= 1

Do |w]-s

Marsh Lake is 1000 acres

Water depth is >70% area 18”10 5

Extent of SAV cover <10%

SAV is mostly sago pondweed

Approximately 17% EAV cover

EAV will remain mostly cattail

dominated by chironomids, oligochaetes

c. Atleast 1 key taxonomic group present and
is very 10,
8) Disturbance
a. Access uncontrolled - Considerable human
activity during migration 1
b. No hunting activity occurs, or closed to ENTER
hunting only, but considerable human activity VALUE= 4
accurs during migration ( such as fishing/boating) 3
<. No hunting activity occurs, or closed to
hurting only, and human activity during
migration is minimal 4
d. Ne human activity occurs, or closed to

Assume continued non-motorized zone

human entry

TOTAL= 46

MAXIMUM POSSIBLE TOTAL = 75

HS! = 0.61
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The primary sport fish species in the project area and the selected fish
species for aquatic habitat analysis are walleye and northern pike. Walleye occur in Lac
qui Parle and in the Pomme de Terre River. Habitat for walleye in Marsh Lake is
marginal due to the shallow depth, turbid conditions and winter hypoxia. According to
the DNR, walleye are recruited into Lac qui Parle from Bigstone Lake upstream on the
Minnesota River and by stocking walleye fry. Walleye rarely naturally reproduce in Lac
qui Parle. Walleye occur in the Pomme de Terre River and there is evidence that they
naturally reproduce there by the presence of young-of-year walleye. There is good
water quality and an abundance of suitable walleye habitat in the Pomme de Terre
River. Walleye in Lac qui Parle will be limited in the future by their ability to repro(duce
given the habitat conditions available. The future habitat suitability index is 0.2 resulting
in an AAHU of 1540 over the 50-year project planning period (Tables 6 and 7).

Table 6. Walleye habitat in Lac qui Parle for the without-project future condition.

Walleye habitat - Lac qui Parle

Assume : Lac qui Parle covers 7700 acres
Walleye from Lac qui Parle cannot get into Marsh Lake and up the Pomme de Terre River in most years
Walleye rarely successfully reproduce in Lac qui Parle. Last strong recruitment was in 2001
Walleye in Lac qui Parle are stocked and recruited from Bigstone Lake
Values of all HSI variables will remain the same over time in the without-project future condition
Walleye habitat evaiuated for Lac qui Parle without-project future conditions

Existing
Conditions Year| Future Without | Future Without | Future Without | Future Without

0 Project - Year 1] Project - Year § |Project - Year 25|Project - Year 50]

Habitat for Walleye in Lac qui Parle

HSI 82 02 02 02 0.2
Acreage 7700.0 7700.0 7700.0 7700.0 77000
Year 0.0 10 50 250 50.0
Cumulative Annual Habitat Units 0 1540.0 6160.0 30800.0 38500.0
Total 77000.0

4-10
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Table 7. HEP model of walleye habitat in Lac qui Parle for the without-project future

condition.

Walleye Lacustrine Habitat Model!
Without-Project Future Conditions

Assume :Walleye occur in Marsh Lake and in Lac qui Parle
Marsh Lake habitat is marginat for walleye due to turbidity and shailow depth
Assessed walleye habitat is in Lac qui Parle
Walleye from Lac qui Parle cannot get into Marsh Lake and up the Pomme de Terre River in most years
Walleye rarely successfully reproduce in Lac qui Parle. Last strong recruitment was in 2001
Walleye in Lac qui Parle are stocked or recruited from Marsh and Bigstone Lake

V1 Average Secchi transparency during summer
Average Secchi transparercy in Lac qui Parle in summer is 1.7 ft (MN DNR fake survey repart}

Note: Low transparency in LgP does not impose fimitation on
walleye, which exhibit fast growth .2 ¥ar

V2 Relative abundance of small (<12 cm) forage fish during spring and summer

Assume abundant forage fish - fathead minnows, spotfin minnows, emerald
shiners, white suckers

V3 Percent of area with caver {boulders, logs, brush, SAV)
and D.O. >3 mg/t in spring and summer

Some boulders, adeguate D.O.
Nate: Cover does not impase fimitation on walleye in LgP 02
which exhibit fast growth

V4 Least suitable pH during year Bt

Lac qui Parle maximum pH is ~8.7 (Corps data}

Va Minimum D.O.above thermocline in summer

D.0. is adequate according to Corps data

Ve Minimum D.O. during summer-fall in shallow shoreline areas

D.Q. is adequate according {o Corps data 'R

4-11
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Table 7 (continued). HEP model of walleye habitat in Lac qui Parle for the without-

project future condition.

V7 Minimum D.O. ih spawning areas in spring e

D.O. is adequate in spring
Note: Walleye repraduction rarely occurs in Lac qui Parle
Probably a combination of water levef and substrate limitations

V8 Mean weekly water temperature above thermociine during summer

Temperature is adequate according to Corps data

1

V9 Mean weely water temperature in shallow shoreline areas during late spring, eari®

D.0. is adequate according to Comps data

V10 Mean weekly water temperature during spawning in spring

D.Q. is adequate according to Comps data
Note: Walteye reproduction rarely occurs in Lac qui Parle
Probably a combination of water level and substrate limitations

V11 Degree days between 4 and 10C October 30 to April 16

ok according to Corps data

V12 Spawning habitat index

Highty variabie depending on water level

Portion of LgP littoral area >0.3m but <1.5m = 0.1
Subatrate index = 2 (5% gravel, rubbie) + {3% boulders) +
0.5 (10% sand) + 0 (85% siity = 18

Spawning habitatindex = 0.1 x 18 = 1.8

St s

V13 Water level during spawning

Highty variabie. Often flooding during walteye spawning

V14 Trophic status of lake

Lac qui Parle is eutrophic

Lac qui Parle supports a popular walleye fishery, so
the eutrophic conditions {low water transparency,
blue-green aigae} may notlimit the walleye popuiation

[=} itability indices L: ine Model

Food = (V1+V2)2 08

Cover = (3V1 + V3y4 02

Water Quality = lowest of V4,V5VEVB,V3 1.0

Repraduction = fowest of V7, V10, V11, V12, V13 0.2

Other = V14 10
Lowest Component Value = Overall Habitat Suitability 02

Note: Food (W1, V2) and cover (V1, V3) are not limiting the walleye population
in Lac qui Parle. Reproduction imposes limitation on waiteye in LqP

4-12
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Northern pike occur in Marsh Lake and in Lac qui Parle. Northern pike

spawn in the upper end of Marsh Lake upstream of the Louisburg Grade Road.

Northern pike in Marsh Lake have access to upper Marsh Lake and good flooded

vegetation habitat for spawning and early life history. The habitat suitability index for

northern pike in the future in Marsh Lake is 0.8, resulting in 4880 AAHUs. Northern pike

in Lac qui Parle would not have access to as much suitable spawning habitat, resuiting
in a future habitat suitability index of 0.6 and 4620 AAHUs (Tables 8, 9 and 10).

Table 8. Northern pike habitat in Marsh Lake and Lac qui Parle for the without-project

future condition.
Northern pike habitat - Marsh Lake

Assume : There would be no change in the area of upper Marsh Lake = 1715 acres
There would be no change in the area of Marsh Lake = 6100 acres
Northern pike would have unobstructed access to upper Marsh Lake for spawning
Values of ail HSI variables will remain the same over time in the without-project future condition.

Pike Habitat - Marsh Lake

Existing
Conditions Year 0

Future Without
Project - Year 1

Future Without
Project- Year 5

Future Without
Project - Year 25

Future Without
Project- Year 50

Northern pike habitat - Lac qui Parle

Assume : There would be no change in the area of Lac qui Parle = 7700 acres
Northern pike would not access to upper Marsh Lake for spawning, would spawn in former Pomme de Terre River delta area
Values of all HS! variables will remain the same over time in the without-project future condition.

HS1 a8 08 0.8 08 08

Acreage 61000 81000 61000 6100.0 51000

Year a0 10 5.0 250 500

C ive Annual Habitat Units 0 4880.0 195200 976000 1220000
Total 2440000

Northern Pike Habitat - Marsh Lake

Existing
Conditions Year 0

Future Without
Project - Year 1

Future Without
Project - Year §

Future Without
Project - Year 25

Future wWithout
Project - Year 50

HS] 0.6 0.6 0.6 0.6 06
Acreage 7700.0 7700.0 7700.0 7700.0 7700.0
Year 0.0 1.0 5.0 250 50.0
Cumulative Annual Habitat Units Q 46200 18480.0 92400.0 115500.0

Total

4-13
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325

Table 10. HEP model of northern pike habitat in Marsh Lake for the without-project

future condition.

Northern Pike Model (Lacustrine) Marsh Lake
Without-Project Future Conditions

Assume ;Northem pike occur in Marsh Lake, spawn in flooded vegetation in upper Marsh Lake

VARIABLE VALUE COMMENTS

Vi Ratio of spawning habitat area to midsummer habitat area ; X

Upper Marsh Lake = 1715 acres -
Marsh Lake = 6100 acres
Ratio = 0.28, curve A = good vegetation

5

BE W1 RE DS
utiang

V2 Drop in water level during embryo (A) and fry (b) stage, 2.
whichever is lowest

Typically, Marsh Lake water ieveis during northern pike
spawning are high and remain high for weeks 0.8

V3 Percent of midsummer area with SAV or EAV

Marsh Lake EAV area = 1032 acres
Marsh Lake SAV area = ~10% of 6100 acres = 610

269 1.0

Va Log10 summer TDS

Mean Marsh Lake summer TDS = 675 mgl

Logi0 of 875 = 2.829304 1.0

V& Least suitable pH during embyro and fry stages

PH is ok - Corps data

V& Average length of frost-free season 1.0,

@
I3

135 days average at Mitan MN

R.H. Skaggs and D.G. Baker 1985

Fluctuations in the length of the growing season in Minnesota
Climate Change http:/Avww springeriink.com/content/g85g3wigk074w840/

P
B

Suitability Index

° 2

o

days

V7 Maximal weekly water temperature in summer
A = unstratified lake

o
2
o

28C Corps data

@
>

=
-

SuftadiTity Index

°
i

0.8]

®

Habitat Suitability index = lowest of the 0.8
habitat suitability ratings
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Table 11. HEP model for northern pike habitat in Lac qui Parle for the without-project
future condition.
Northern Pike Model (Lacustrine) Lac qui Parle

Without-Project Future Conditions
Assume . Northern pike spawn in the former Pomme de Terre River delta area in upper Lac qui Parle

VARIABLE VALUE! HABITAT SUITABLITY _
7.
Vi Ratio of spawning habitat area to midsummer habitat area .8
0.
Former PdT River delta = 293 acres 0.4
Lac qui Parle = 7700 acres
Ratio = 0,038, curve A = good vegetation Z':
08 Teo o oz o
V2 Drop in water level during embryo {A) and fry (b} stage, ¥
whichever is lowest
Typically, Lac qui Parle water levels during northern pike A B
spawning are high and remain high for weeks 0.8
V3 Percent of midsummer area with SAV or EAV o.0]
1.0
Lac qui Parle EAV area assumed to be ~1000 acres 2 0.8 N L
Lac qui Parfe SAV area = ~5% of 7700 acres = 385 acres §O o A \‘ P
o Y
17.8 % 0.6 Zo.8 A
;‘% 0.2 o
V4 Log10 summer TDS -0 25 50 75 140
Lac qui Parle summer TDS = ~ 675 mgfi e
5 0.8
Logt0 of 675 = 2829304 1.0 '2; 0.6
£ oo
]
E 0.2
o
o ¥ @ 3 4
tog ppm ]
V5 {east suitable pH during embyre and fry stages 1.
Q.84 P
pH is ok - Corps data o6 [
Q.4
1.0 0.2 L
0.
3 5 7 ¢ 3t
oH
V6 Average length of frost-free season e
5 084
135 days average at Milan MN =
R.H. Skaggs and D.G. Baker 1985 = 9
Fluctuations in the length of the growing season in Minnesota = o4 L
Climate Change http:/fwww.springerfink. com/content/g65g3wiok07 4w840/ _‘§ .z i
£.0
0 100 200 300
1 days
V7 Maximal weeldy water temperature in summer T
A= unstratified lake . Y
x 0.8 i
28C Corps data E 06 sfva |
2 !
Z g :‘ s
=
Zo2 1
038 3
o w0 30 40
o 1
Habitat Suitability index = lowest of the 0.6

habitat suitabitity ratings
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Great blue heron was selected as the representative species for the

abandoned fish pond area downstream of the Marsh Lake Dam. The fish pond area has

potential to be restored to be a connected shaliow marsh and aquatic habitat more

suitable for fish-eating birds like great blue heron. The abandoned fish pond area covers
15 acres. Future habitat suitability index would be 0.31, providing 5 AAHUs (Tables 12
and 13). Foraging habitat quality is the primary factor limiting great blue heron habitat in

the abandoned and isolated fish pond area.

Table 12. Blue heron habitat in the abandoned fish pond area adjacent to Marsh Lake

Dam for the without-project future condition.

Great Blue Heron Habitat - Abandoned Fish Pond Area

Assume: Values of all HS! variables will remain the same over ime in the withoui-project future conditian.

Area of abandoned fish pond = 15 acres

Wetland Habitat for Great biue heron in 500 ft wide band

Existing Condiition
Year O

Future Without
Project - Year 1

Future Without
Project - Year &

Future Without
Project - Year 25

Future Without
Project - Year 50

HS] 031 0.31 0.31 0.31 0.31
Acreage 15.0 15.0 15.0 15.0 160
Year a0 1.0 8.0 250 50.0
Cumulative Annual Habitat Units 00 48 186 930 116.2

Totat

232.4

4-16
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Table 13. HEP model of great blue heron h
without-project future condition.

Great Blue Heron Model
Without-Project Future Conditions

Assume :
Heran foraging area in abandoned fish pond
Heron nesting areas are avaitable in wooded floodpfain nearby

abitat in the abandoned fish pond area for the

V1 distance between foraging and nesting areas St = 1.0
V2 foraging areas quality St =05

V3 disturbance in foraging areas Sf = 1.0

V4 nesting tress S1= 1.0

V5 disturbance during nesting S1 =

V6 distance between potential and active nest sites (<2m) SI = 1.0
HSH= (V1 X V2x V3% V4 X V5 X V6) exp 0.5 = 0.67

HABITAT SUITABILITY

VARIABLE
V1 Distance between foraging areas and existing or petential heronties
Assumed to be close < 5km
VI Foraging area qualty
V2 = 1.0 if potential foraging habitats usually have shallow, clear
Heron foraging area in water with 2 firm substrate acd a huntabie population of smail
abandonded fish pond is marginal habitat for fish,
biue herons with no flow through, mited smali fish abundance 02 4y = 1% potential foraging hanitats usually do not provide the
dasirable combination of canditions.
V3 Disturbance m foraging areas T -
¥3 = 1.0 if there wsually is ne humaﬂ disturbance near the poteatial
. Toraging :ome during $he & hours following sunrise or praceding
Littie human disturbance Gunser v the foraging zone 16 gunarally sheut 100 A Fron humas
activities and habitation or abewt 30w from roads with
y encasienal, stow-moving traffic,
V3 W R0 §€ the atove conditibns ave 1ot ususlly met.
Vd Polential nesiing areas
s Variable 4 (¥4) in the model defines 3 potentisl nest site as a greve of
_ ’ ) trees at least 0.4 ha fn area located over weter or within 250 m of water.
Assume potential nesting areas are available and suitable These potentisl nest sites may be on an island within a river or lake. within
3 wobdland dominated swamp, or in vegetalion aear a iver o lake. Trees wsed
a5 nest sites sve at Jeast 5 m high and have many branches ab least 2.5 ¢m in
dismeter that are capable of supporting nesis. Trees may he alive or dead but
1] must have an “open casuoy™ that 31lows an easy sccest to the nest
VA= 1.0 1 potential tresland habitsts usually Tulfill all of these
conditibng.
W& = 0.0 3f potentizl tresland habitats ysually da npx Felffil anl
of these conditions
V& Disturbance in nesting areas Y5 = 1.0 if the exclusion zome §s usvally free from humsn disturb-
ances during the nesting seasan.
Assume nesting areas receive fitle human disturbance i )
s = 5f the sxclusion zome i wsually not free from buman
disturbante duriog the mesting sesson,
1
V6 Distance between potental and active nest stes
Assume distance is <5 km
0.8
HSI= (V1 X V2X V3 X V4 X V5X V6) exp 0.5
031

HSI=({0.6%0.2x1x1x1x0.8 exp 0.5
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Alternative Measure 2 — Restoring the Pomme de Terre River to its Former
Channel would provide fish in Lac qui Parle access to approximately 454 acres of high
quality Pomme de Terre River habitat in the 52 miles of river between Lac qui Parle and
the dam at Marshall, Minnesota. Restoring the Pomme de Terre River to its former
channel would also restore 11,500 lineal feet and 21 acres of former river channel
habitat between Marsh Lake Dam and the Minnesota River in the upper end of Lac qui
Parle. Walleye were selected as the representative species for the habitat benefits
analysis for this alternative measure. Lac qui Parle covers 7,700 acres at the average
annual water level. The limitation of spawning habitat suitability would be removed in
that walleye would have access to high quality spawning habitat in the Pomme de Terre
River. Future average annual habitat units would be 8107, resulting in a net gain over
the without project condition of 6567 AAHUs (Tables 14 and 15).

Table 14. Walleye habitat in Lac qui Parle with the Pomme de Terre River restored to its
former channel.

Walleye Habitat - Lac qui Parie and Pomme de Terre River
Assume : Walleye occur in Lac qui Patle
Marsh Lake habitat is marginal for walleye due fo turbidity and shaflow depth
Walleye from Lac qui Parle will be able to migrate between Lac qui Parle and the Pomme de Terre River
Walleye rarely successfully reproduce in Lac qui Parle. Last strong recruitment was in 2001
\Watleye successfully reproduce in the Pomme de Terre River as evidenced by presence of YOY
Walleye in Lac qui Parle are stocked and recruited from Marsh and Bigstone Lake
Restoration benefits to walleye will be in Pomme de Terre River and in Lac qui Parle
Lac qui Parle area = 7700 acres, Pomme de Terre River to Morris = 454 acres
Restored Pomme de Terre River channel = 21 acres

Existing Future With Future With Future With Future With
Conditions Year 0} Project- Yeart | Project-Year5 | Project - Year 25 | Project - Year 50

Habitat for Walleye
HS

0.2 1 1 1 1
Acreage 7700 8175 8175 8175 8175
Year 0 1 5 25 50
Cumulative Annual Habitat Units e 4794 32700 183500 204375

Total 408369

4-18
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Table 15. HEP model of walleye habitat in Lac qui Parle with the Pomme de Terre River

restored to its former channel.

Walleye Lacustrine and Riverine Habitat Modet
With-Project Future Conditions - Pomme de Terre River restored to its former channel

Assume : Marsh Lake habitat is very marginal for walleye dus to turbidity, winter hypoxia and shallow depth
Walleye oceur in Lac qui Parle
Walleye in Lac qui Parle are stocked or recruited from Marsh and Bigstone Lake
Walleye rarely successfully reproduce in Lac qui Parle. Last strong recruitment was in 2001
Walleyes will be able to move freely between the Pomme de Terre River and Lac qui Parle
Walleye successfully reproduce in the Pormme de Terre River as evidenced by presence of YOY
Benefits to walleye wilt be in Pormme de Terre River and Lac qui Parle

VARIABLE VALUE] COMMENTS

V1 Average Secchi transparency during summer

Assume average 2 - 3 ft Secchi transparency, based on stream survey data

Naianie

V2 Relative abundance of small (<12 cm} forage fish during spring and summer

Assumne abundant forage fish - fathead minnows, spotfin minnows, emerald
shiners, white suckers

V3 Percent of area with cover (boulders, logs, brush, SAV)
and D.O. >3 mg/l in spring and summer

The Pomme de Terre River has good cover and D.O. based on stream survey
data 4

V4 Least sultable pH during year

pH 7.9 based on stream survey data

V5 Minimum D.O. in peols and runs in summer .
Yo

D.O. is adequate based on stream survey data

V6 Minimum D.O. during summer-fall in shallow shoreline areas

D.O. is adequate based on strearn survey data
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Table 15 (continued). HEP mode! of walleye habitat in Lac qui Parie with the Pomme de

Terre River restored to its former channel.

V7 Minimum D.C. in spawning areas in spring

D.O. is adequate based on stream survey data

V8 Mean weekly D.0. In pools during summer

D.0Q. is adequate based on stream survey data

V9 Mean weely water temperature ih shallow shorefine areas during late spring, early summer

e
Siving femtvast.

Water temperature ok based on stream survey data

V10 Mean weekly water temperature during spawning in spring

Water temperature presumed to be ok

V11 Degree days between 4 and 10C October 30 fo Aprl 16

Don't have data to calculate, presumed to be OK

V12 Spawning habitat index

Abundant suitable spawning habitat

V13 Water fevel during spawning

Vartable but good. Upstream Jakes and wettands maintain spring flow.

V14 Trophic status of lake

Lac qui Parle is eutrophic

Lac qui Pare supports a popular walleye fishery, so
the eutrophic conditions (fow water transparency,
biue-green aigae) may not limit the walleye poputation

srwid > U3

Comp itability Indices L, ine/Riverine Mode}

Food = (V1+V2)! 1.0

Cover = (3V1 +Vaya 1.0

Water Quality = lowest of V4,V5,V6, V8 Va 1.0

Reproduction = lowest of V7, V10, V11, V12, V13 1.0

Cther = V14 1
Lowest Component Value = Overall Habitat Suitability 10

4-20
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Restoring the Pomme de Terre River to its former channel would provide
additional benefits by restoring river channel and floodplain structure, function and
processes. The restored 21 acres of river channel would positively affect 292 acres of
floodplain habitat in the upper end of Lac qui Parle. Additional benefits would accrue to
floodplain vegetation, wading birds like great blue heron, to resident fish,

macroinvertebrates and to freshwater mussels.

Alternative Measure 3 — Modifying Marsh Lake Dam to passively attain target water
levels by constructing a fishway would be primarily done to attain Objective 4a to restore
a more natural hydrologic regime, in order to attain Objective 7b, increased submersed
aquatic plants in Marsh Lake and Objective 8A, increased waterfowl use on Marsh Lake.
Diving ducks were selected as the representative guild for the habitat analysis benefits
for this alternative measure. Marsh Lake covers 6100 acres at the average annual water
level. Modifying the Marsh Lake Dam with a fishway would provide passive water level
management with somewhat lower water levels in late summer, but the average annual

water level and lake acreage would remain the same.

This measure would increase the extent of submersed and emergent aquatic
vegetation but significant inter-annual variation in the extent of submersed aquatic
vegetation would occur. Sediment loading from the Pomme de Terre River, wind-driven
sediment resuspension, sediment resuspension and grazing by carp would combine to
limit submersed aquatic vegetation under this stand-alone alternative to an estimated
three years out of ten of abundant SAV. The Alternative Measure 2 net gain would be
483 AAHUs (Tables 18 and 19).

Modifying Marsh Lake Dam spillway with a fishway would also provide

benefits to fish in Lac qui Parle. Northern pike from Lac qui Parle could gain access to

prime spawning habitat in the upper end of Marsh Lake.

4-21
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Table 18. Diving duck habitat in Marsh Lake with dam modification with fishway to

achieve target water levels.

Diving duck migration habitat

Assume : Thers would be no change over time in the area of Marsh Lake = 6100 acres average growing season area

Habitat vaiue will increase by year 2

Existing Future With

4-22

Future With Future With Future With
Conditions Year 0] Profect- Year 1 | Project- Year 5 | Project - Year 26 | Project- Year 50

Lake Migration Habitat for Diving Ducks

0.51 0.6¢ 0.69 0.69 0.69
Acreage £100.0 6100.0 6100.0 6100.0 6100.0
Year 0.0 1.0 5.0 25.0 50.0
Cumulative Annual Habitat Units 0 3965.0 16836.0 34180.0 1056225.0

Total

210208.0
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Table 19. HEP model of diving duck habitat in Marsh Lake with dam modification with

fishway to achieve target water levels.

DWVING DUCK MIGRATION HABITAT MODEL
MARSH LAKE MINNESOTA RIVER - WITH-PROJECT FUTURE CONDITIONS
ALTERNATIVE MEASURE 3 DAM MODIFICATION WITH FISHWAY TO ACHIEVE TARGET WATER LEVELS

VARIABLE VALUE COMMENTS

1) Size of Water Body

& Less than 100 acres

b. 100 to 200 acres

€. 200 to 1,000 acres

d. Greater than 1,000 acres

ENTER
VALUE= 10

S o

2} Water Depth - Percent of Area 18”10 &'

3, Less than 10 percent
b._10to 40 percent

<. 40to 70 percent
d._Greater than 70 percent

ENTER
VALUE= 10

18l ol

3) Percent Submergent Vegatation Cover
Target water levels would allow SAV
to grow to 30 1o 50% cover 3 ou of 10
ENTER years on average, imited by sediment
VALUE= 2 fon and carp grazing

a_Less than 10 percent
b. 1010 30 percent

. 30 to 50 percent
d._Greater than 50 percent

4) Species of Submergent Vegetation Present
(Key species: wild celery, sago pondwaed, and
other pondweeds)

EIEY A

a. None of the key species present of less than
10 percent of aquatic bed 1
b At least ane key species covers 10 f 30
percent of the aqutaic bed ( add one point if ENTER
more than one key species is present) 3f VALUE= 10iAssume SAV is mostly sago pondweed
¢. Atlsast one key species covers 30 to 60
percent of the aquatic bed ( add one point if
more than one key species Is present) s
. Greater than 60 percent of aguati bed 15
ised of key food species 10}

5) Percent Emargent Vegetation Cover

a. Less than 10 Percent or greater than 50 percent 1

b. 10 o 20 percent of 30 to 50 percent 8] ENTER
©. 20 to 30 percent 10} VALUE=

OjAssume dam modifications will increase
extent of EAV to >20%

6 Species of Emergent Vegetation Present
(Key species: arrowhead ( S. rigida), soft-stem bulrush, wild fice)

a. None of the key species present of less than
10 percent fo aguatic bed 1
b. At least one key species covers 10 to 30
percent of the aqutaic bed ( add ons point if ENTER
more than one key species is present) 3] VALUE= 1jAssume EAV will remain mostly cattail
C. Al least one Key species covers 30 16 60
percent of the aqutaic bed ( add one paint if
more than one key species Is present) 8
4. Greater than 60 percent of aquatic bed 15
ised of key food species 10}
7) Tnvertebrate Populations Prasent
{Key Species i da Hexegenia spp.C

a. None of the key taxonomic groups present or

present_but net abundant 1
b. At least 1 Key faxonomic group present and ENTER

Assume invert community will remain
is moderately abundant 5| VALUE= inated by chi ids,

<. At least 1 key taxonomic group present and

is very abundant 19|

8) Disturbance

a. Access uncontrolled - Cansiderable human
activity during migration 1
b. No hunting activity 66eurs, or ciosed (o ENTER
hunting only, but considerable human activity VALUE=
accurs during migration ( such as fishing/boating) 3
No hurting activity ocours, o closed fo
hunting only, and human activity during
migration Is minima 4

" No hurman activity oceurs, of slosed to
human entry 5|

Assume confinued non-motorized zone

o

2]

TOTAL= 52
MAXIMUM POSSIBLE TOTAL = 75

HSt= 0.69

4-23
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Alternative Measure 4 - Growing season drawdowns to restore emergent aquatic
plants by modifying Marsh Lake Dam with a stop log structure would enable active water
level management to restore a more natural stage hydrograph on Marsh Lake. This
measure would provide the Lac qui Parle Wildlife Management Area managers
considerable flexibility to positively affect the ecosystem conditions in Marsh Lake.
Growing season drawdowns could be conducted to reestablish emergent aquatic plants,
followed by winter drawdown to kill carp that feed on submersed aquatic plants. This
measure would resulit in increased extent of emergent aquatic plants by exposing lake
bottom and consolidating sediment, allowing EAV to germinate from seed and persist for
a number of years before another drawdown is needed.

This stand-alone measure would increase the extent of submersed aquatic
vegetation but significant inter-annual variation in the extent of submersed aquatic
vegetation would occur. Sediment loading from the Pomme de Terre River and wind-
driven sediment resuspension would combine to limit submersed aquatic vegetation
under this stand-alone alternative to an estimated three years out of ten of abundant
SAV. This measure would result in a net gain of 725 AAHUs for diving ducks (Tables 20
and 21).

In addition to improving habitat for diving ducks, drawdowns would contribute to
maintaining a vegetated and clear-water ecosystem state. Drawdowns would improve
habitat conditions for dabbling ducks and marsh birds like yellow-headed blackbird and
wading birds like herons and bitterns. Increased emergent vegetation would benefit
furbearers like muskrat and mink. The winter drawdowns would suppress carp
abundance, reducing sediment resuspension and grazing by carp.

Table 20. Diving duck habitat in Marsh Lake with drawdowns to restore aquatic
vegetation.

Diving duck migration habitat

Assume : There would be no change in the area of Marsh Lake = 8100 acres average growing season area
Growing season drawdowns would dewater up to 2625 acres, increase extent of EAV and SAV
SAV would increase after first year of drawdown
Additional future drawdowns would be conducted to maintain the extent of SAV
Average annual extent of SAV will increase to >50% cover by year 2

Existing Future With Future With Future With Future With
Conditions Year 0 Project- Year 1 | Project-Year 5 | Project - Year 25 { Project- Year 50

Lake Migration Habitat for Diving Ducks

HSI 0.61 0.73 0.73 073 0.73
Acreage 6100.0 6100.0 6100.0 6100.0 6100.0
Year 0.0 1.0 50 25.0 50.0
Cumulative Annuai Habitat Units 0 4087 0 178120 111325.0
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Table 21. HEP model of diving duck habitat in Marsh Lake with drawdowns to restore
aquatic vegetation.

DIVING DUCK MIGRATION HABITAT MODEL
MARSH LAKE MINNESOTA RIVER - MEASURE 4 WITH-DRAWDOWNS FUTURE CONDITIONS

VARIABLE VALUE COMMENTS
1) Size of Water Body

2. Less than 100 acres
b. 10010 200 acres
c. 200 to 1,000 acres
d. Greater than 1,000 acres
2) Water Depth - Percent of Area 18" to &'

ENTER
VALUE=

e

OfMarsh Lake is >1000 acres

Of~ junl-s

a. Less than 10 percent
©. 10 to 40 percent
¢. 40 to 70 percent
d. Greater than 70 percent
3) Percent Submergent Vegetation Cover

ENTER
VALUE=

-
(=1

Water depth is =70% area 18" to &

Sjor ool

Drawdowns would aliow SAV

o grow to 30 to 50% cover 3 outof 10
ENTER years on average, limited by PdT River

(VALUE= 2}sediment loading, wind driven sediment

resx&gension

a._Less than 10 percent
b_10 to 30 percent
c. 30 to 50 percent
d. Greater than 50 percent
4} Species of Submergent Vegetation Present
(Key species: wild celery, sago pondweed, and
other pondweeds)
a. None of the key species present or less than
10 percent of aquatic bed 1
. At least one key species covers 10t0 30
percent of the aqutaic bed { add one point if ENTER
more than one key species is present) 3|VALUE= 10{SAV is mostly sago pondweed
At least one key species covers 30 to 80
percent of the aquatic bed ( add one point if
more than one key species is present) 6
d. Greater than 60 percent of aguatic bed is
comprised of key food species 10]
5) Percent Emergent Vegetation Cover

Olo o]

|

o

a. Less than 10 Percent or greater than 50 percent 1
b 10 to 20 percent or 30 1o 50 percent Bl ENTER
¢. 20 to 30 percent 10| VALUE= 10]Drawdowns will increase EAV to >20%
€) Species of Emergent Vegetation Present
{Key species: arrowhead { S. rigida), soft-stem bulrush, wild rice}
a. None of the key species present or fess than
10 percent fo aquatic bed 1
b. At least one key species covers 1010 30
percent of the aquatic bed ( add one point i ENTER
more than one key species is present) 3 VALUE= 4 Drawdowns will increase EAV diversity
¢. At least one key species covers 30 to 60 EAV will remain dominated by cattail
percent of the aqutaic bed ( add one point if
more than one key species is present) &
d. Greater than 60 percent of aquatic bed is
comprised of key food species 19
7) invertebrate Populations Present
(Key Species: Sphaeriidae, Gastropoda,Hexegenia spp, Chironomidae)

a. None of the key taxonomic groups present of
present_but not abundant 1
b. Atleast 1 key taxonomic group present and ENTER

Macroinvertebrate community will remain
is moderately abundant s{VALUE= Bidominated by chironomids, ofigachaetes
¢. At least 1 key taxonomic group present and
is very abundant 101
8) Disturbance

a. Access uncontrofied - Considerable human

activity during migration 1
b. No hunting activity occurs, or closed to ENTER

hunting only, but considerable human activity VALUE= 4]Assume continued non-motorized zone

oceurs during migration { such as fishingfboating 3
c. No hunting activity occurs, or closed to

hunting only, and human activity during

rmigration is minimal 4
d. No human activity ocours, or closed to

human entry

TOTAL= 55
MAXIMUM POSSIBLE TOTAL = 75

Hel=___ 073
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Alternative Measure § - Northern pike in Marsh Lake migrate into the flooded marsh
area in upper Marsh Lake to spawn. Installing gated culverts in the Louisburg Grade
Road would allow northern pike from Marsh Lake to successfully spawn during years
when Marsh Lake is drawn down. Assuming that Marsh Lake would be drawn down
once every five years to restore aquatic vegetation, the net gain in habitat units would be
610 AAHUs (Tables 22 and 23).

Table 22. Northern pike habitat in Marsh Lake with gated culverts in the Louisburg
Grade Road, allowing successful northern pike reproduction in years when Marsh Lake
is drawn down.

Northern pike habitat - Marsh Lake

Assume : There would be no change in the area of upper Marsh Lake = 1715 acres
There would be no change in the area of Marsh Lake = 6100 acres
Northern pike would have unobsiructed access to upper Marsh Lake for spawning in all years except drawdown years
increased SAV and EAV with Marsh Lake Dam modifications and drawdowns would improve habitat, but not the HS model value
No stoplog structures would be installed in the culverts under Louisburg Grade Road
Marsh Lake would be drawn down 10 times in 50 years

Existing Future With Future With Future With Project Future With
Conditions Year 0§ Project - Year 1 Project - Year 5 -Year 26 Project - Year 50

Northern Pike Habitat - Marsh Lake

HSt 8.8 88 03 0.8 0.8

Acreage 6100.0 6100.0 8100.0 6100.0 6100.0

Year 0.0 1.0 50 250 50.0

Cumulative Annual Habitat Units 0 4850.0 19520.0 97600.0 122000.0
Total 244000.0
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Table 23. HEP model of northern pike habitat in Marsh Lake without gated culverts in

the Louisburg Grade Road in years when Marsh Lake is drawn down.

Northern Pike Model (Lacustrine} Marsh Lake
With drawdowns future condition, without gated culverts in the Louishurg Grade Road

Assume :Norlhern pike occur in Marsh Lake, spawn in flocded vegetation in upper Marsh Lake
Northern pike would not successfully reproduce in Marsh Lake in drawdown years

VARIABLE \/ALU—EI COMMENTS

V1 Ratio of spawning habitat area to midsummer habitat area

Upper Marsh Lake = 1715 acres

Marsh Lake = 6100 acres
Ratio = 0.28, curve A = good vegetation 1.0

v2 Drop in water levet during embryo (A} and fry (b) stage, 1.8
whichever is lowest

Typically, Marsh Lake water levels during norlhern pike
spawning are high and remain high for weeks 0.3
Duning a drawdown, water levels during the fry stage woutd falf
by approximately 0.75 m 9.

V3 Percent of midsummer area with SAV or EAY

Marsh Lake EAV area = 1032 acres
Marsh Lake SAV area = ~10% of 6100 acres = 610

26.9 1.0]

V4 Log10 summer TDS

Mean Marsh Lake summer TDS = 675 mg/l

Log10 of 675 = 2.829304 1.0]

V5 {east suitable pH during embyro and fry stages ik

PH is ok - Corps data

o
V6 Average tength of frost-free season 1
135 days average at Milan MN
R.H. Skaggs and D.G. Baker 1985
Fluctuations in the length of the growing season in Minnesota
Climate Change htip://www springerfink.com/content/g65g3wiak074w B840/
EX
1 oW oA M
diys
V7 Maximal weekly water temperature in summer
A = unstratified take 1.
286 Corps data 38
g
; 9.8,
3o
o8] %72
.
6w 0
o |
Habitat Suitability Index = lowest of the 0.3

habitat suitability ratings
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Alternative Measure 6 — Breaching the embankment enclosing the abandoned fish
pond would provide aquatic habitat connectivity between the fish pond area and upper
Lac qui Parle. Water levels in the fish pond area would fluctuate in concert with water
levels in Lac qui Parle. Fish would gain access to the shallow aquatic habitat in the fish
pond, improving foraging habitat for fish-eating birds like great blue herons. Great blue
heron was selected as the representative species for habitat benefits analysis of this
alternative measure. Breaching the abandoned fish pond would provide 5 additional
AAHUSs of blue heron habitat (Tables 24 and 25).

Table 24. Great blue heron habitat in the abandoned fish pond area with breached
embankment.

Great Blue Heron Habitat

Assume : Heron nesting areas are available in wooded floodplain nearby

Habitat in abandoned fish pond area would improve {more forage fish) within one year after breaching dike
Avrea of abandonded fish pond = 15 acres

Existing Future With Future With Future With Future With
Conditions Year 0} Project - Year 1 Project - Year 5 { Project - Year 25 | Project - Year 50

Wettand Habitat for Great blue heron in 500 ft wide band

HSH 0.31 0.69 0.69 0.69 0.69
Acreage 15.0 15.0 18.0 15.0 16.0
Year 0.0 10 5.0 250 50.0
C ive Annual Habitat Units 0.0 75 414 207.0 258.8
Total 514.6
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Table 25. HEP model of great blue heron habitat in the reconnected abandoned fish

pond area.

Great Blue Heron Model
With-Project Future Conditions

Assume ;Heron foraging area in abandoned fish pond

Heron nesting areas are availabte in wooded floodplain nearby

V1 distance between foraging and nesting areas 5! = 1.0

V2 foraging areas quality Sl =

V3 disturbance in foraging areas St = 1.0

V4 nesting trees Sl =

V5 disturbance during nesting St =

V& distance between potential and active nest sites <2km 5t = 1.0

4-29

HSI = {V1x V2 x V3 x V4 x V5 X VB) exp 0.5 = 0.69
VARIABLE VALUE COMMENTS
T
V1 Distance between foraging areas and existing or potentia! heronries
<5km
0.6 S
vz Foraging area quality
V2 = 1.0 1f potential foraging habitats wsually have shallow, clear
Heron foraging area in abandoned fish pond improved by connection water ¥ith @ firm substrate and 3 huntable population of small
to upper Lac qui Parle, forage fish gain access Fish.
1 %2 = 0.0 19 potential foraging mbftats usustly do not provide the
ging
desirable combination of conditions.
V3 Disturbance in foraging areas !
< o human disturbance near the potential
] _ ) the 4 or prevaging
Little human disturbance in these areas % 00 A from husan
ativitiss and WBinetion av best B froe s Witk
1 occasional, siow-moeing tra
V3 = 001 the above conditians ave o usosl iy met.
|
V4 Potential nesting areas varinpia & L34) In e et duions o sovent 1o o8 5 grove of
frees 2% s n T sy v oyt e 5
N . Tites mag be 30 a0
Assume potentiat nesting areas are available and suitable Sibepein it X wqc‘m o 5 ri
shtos e n e " s \.\w way Beksches S
ety DL ke oG oeils. Tress may be .w- g bt
T S S BRI o the st
1 W LA penemiial treslang habiveve cusetle TIfITY aT) 8f shese
o d 3 A puse wreetesd babiuens wwslfy do sen PESEHT @YY
s oonii1iens
V6 Disturbance in nesting areas ¥ = 1.0 iF the excluston tone s useally free from humen disturb~
ances during the nesting season.
Assume nesting areas receive iittle human disturbance N
US = 0,6 1F the sxclusion tome 1S usually not free from humn
1 disturbyncs during the nesting sesson.
veé Distance between potential and active nest sites 1
Assuyme distance is < 5 km
0.8
st st wite e 3% HYRe
HSt= (V1 XxV2xV3x V4xV5xVB)exp 0.5
HSI=(06x10x1x1x1x08)exp05 0.69
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Alternative Measure 7 — Constructing islands in Marsh Lake would reduce wind fetch,

sediment resuspension, and increase submersed aquatic vegetation that provides food

for migrating diving ducks.

This stand-alone measure would increase submersed aquatic vegetation but
significant inter-annual variation in the extent of submersed aquatic vegetation would
occur. Sediment loading from the Pomme de Terre River and sediment resuspension
and grazing by carp would combine to limit submersed aquatic vegetation under this
stand-alone alternative to an estimated three years out of ten of abundant SAV. This
stand-alone alternative measure would provide a net gain of 239 AAHUSs of diving duck
migration habitat (Tables 26 and 27).

Table 26. Diving duck habitat in Marsh Lake with islands.

Diving duck migration habitat
Assume : There would be no change over time in the area of Marsh Lake = 6100 acres average growing season area
islands would protect against sediment resuspension and increase extent of SAV in the first year following construction

Existing Future With Future With Future With Future With
Conditions Year 0| Project - Year 1 Project - Year 5 | Project - Year 25 | Project- Year 50
Lake Migration Habitat for Diving Ducks

HSi 0.56 0.65 0.65 0.65 0.65
Acreage 6100.0 6100.0 6100.0 6100.0 8100.0
Year 0.0 10 50 250 50.0
C ive Annual Habitat Units 0 36905 15860.0 79300.0 99125.0

ota
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Table 27. HEP model of diving duck habitat in Marsh Lake with islands.

DIVING DUCK MIGRATION HABITAT MODEL
MARSH LAKE MINNESQTA RIVER - WITH ISLANDS FUTURE PROJECT CONDITION

VARIABLE VALUE COMMENTS
7} Size of Water Body

Less than 100 acres
10010 200 acres

200 to 1,000 acres
Greater than 1,000 acres

ENTER
VALUE=

O]Marsh Lake is >1000 acres

oo jols
Sl jon]s

2) Water Depth - Percent of Area 18" to 5'

a,_Lessihan 10 percent
. 10 to 40 percent

©. 40 to 70 percent
d. Greater than 70 percent

3) Percent Submergent Vegetation Cover

ENTER
VALUE=

O|water depth is >70% area 18" to &'

ool

Islands would aliow SAV

ito grow to 30 to 50% cover 3 out of 10
ENTER years on average, limited by PdT River

VALUE= sediment oading, sediment

resuspension by carp and carp

grazing

2. Less than 10 percent
b. 10 to 30 percent
¢. 30to 50 percent

d._Greater than 50 percent

4} Species of Submergent Vegetation Fresent
{Key species: wild celery, sago pendweed, and
cther pondweeds)
a. None of the key species present or less than
10 percent of aguatic bed 1
b. Al least one key species covers 10 1o 30
percent of the aqutaic bed { add one point if ENTER
more than one key species is present} INVALUE= 10{SAV is mostly sago pondweed
T Al least one Key Species covers 30 1o 60
percent of the aquatic bed ( add one point if
more than one key species is present) 8]
d. Greater than 80 percent of aquatic bed is
comprised of key food species 10

[

Slo jof

§) Percent Emergent Vegetation Cover

@ Less than 10 Percent or greater than 50 percent 1
b. 10 to 20 percent or 30 to 50 percent 5§ ENTER Istands will shelter EAV,

¢. 20 to 30 percent 10jVALUE= 5lincrease to >10%

6} Species of Emergent Vegetation Present
{Key species: arrowhead ( S. rigida), soft-stem butrush, wild rice)
a. None of the key species present or less than
10 percent fo aquatic bad 1
b. At least one key species covers 10tc 30
percent of the aqutaic bed ( add one point if ENTER
mare than one key species is present) 3VALUE= 3|Assume EAV wif increase in diversity
©. At least one key species covers 30 to 60
percent of the aqutaic bed  add one point if
more than one key species is present) 6!
d. Greater than 60 percent of aquatic bed is
comprised of key food species 10

7) Invertebrate Populations Present
{Key Species: , Gastropoda Hexegenia spp.

a. None of the key taxonomic groups present or

present_but not abundant 1
b. At feast 1 key taxonomic group present and ENTER

Invertebrate cormmunity will rermain
dominated by chironomids,

is moderately abundant sIVALUE= 5]oligochaetes
c. Al least 1 key taxonomic group present and

is very abundant 10

8) Disturbance

a. Access unconirolled - Considerable human

activity during migration 1
b. Ne hunting activity cceurs, or closed to ENTER

hunting only, but considerable human activity VALUE=

oceurs durin: ration ( such as fishing/Moatin: 3
©. Ne hunting activity occurs, or closed to

hunting only, and human activity during

rigration is minimal 4
d. No human activity oceurs, or closed to

human entry

Assume continued non-motorized zone

TOTAL= 48

MAXIMUM POSSIBLE TOTAL = 75

HSI= 0.65

4-31



343

Combinations of Alternative Measures

Alternative Measures 2, 3. 4. and 7

These measures implemented together would have synergistic effects. Given
the difficulty in restoring shallow lakes it would be best to implement these measures
together. These measures would in combination, contribute to restoring a vegetated
clearer water ecosystem state in Marsh Lake, improving habitat conditions for migrating
diving ducks, other waterfow! and shorebirds. Measure 4 implemented along with the
others would provide water level management flexibility to adaptively respond to
conditions in Marsh Lake, reducing the inter-annual variation in the abundance of
aquatic vegetation and habitat conditions for waterfowl.

Restoring the Pomme de Terre River to its former channel would reduce
sediment loading to Marsh Lake and reduce carp abundance, This would improve water
clarity allowing increased growth of submersed aquatic vegetation and would reduce the
abundance of carp that resuspend sediment and graze on aquatic vegetation by denying
them winter dissolved oxygen refuge in the Pomme de Terre River.

Modifying Marsh Lake Dam with a fishway to attain target water levels would
reduce the duration of high water events on Marsh Lake and provide more consistent
water depth, allowing increased growth of submersed aquatic plants.

Conducting growing season drawdowns on Marsh Lake using a stop log water
control structure would restore both emergent and submersed aquatic plants. Increased
extent of emergent aquatic plants would reduce wind fetch and sediment resuspension.
Winter drawdowns of Marsh Lake would reduce carp abundance, sediment
resuspension and grazing by carp on submersed aquatic plants.

Constructing islands in Marsh Lake would increase submersed aquatic plants by
significantly reducing wind fetch and sediment resuspension.

Considering the future ecosystem conditions in Marsh Lake with the combination
of Alternative Measures 2, 3, 4, and 7, diving duck migration habitat conditions would be
better than with the stand-alone alternative measures. Implementing these alternative
measures together would result in 1326 AAHUs for diving duck migration habitat (Tables
28, 29).
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Table 28. Diving duck migration habitat on Marsh Lake with combination of Alternative
measures 2, 3, 4, and 7.

Diving duck migration habitat
Assume : There would be no change over time in the area of Marsh Lake = 6100 acres average growing season area
Alt 2 Re-routing PdT River to former channel will reduce sediment foading to Marsh Lake, increase water clarity, SAV growth
reduce over-winter survival of carp
Alt 3 Modify Marsh Lake Dam to attain targat water levels, construct fishway will increase SAV growth
Alt 4 Drawdowns of Marsh Lake with stop log water controt structure will increase EAV and SAV growth
Winter drawdowns of Marsh Lake wit reduce carp abundance
Alt 7 islands wouid protect against sediment resuspension and increase extent of SAV
if implemented together, these alternative measures would improve hahitat condtiions in the first year following construction

Existing Future With Future With Future With Future With
Conditions Year 8] Project - Year 1 Project - Year 5 | Project - Year 25 | Project - Year 50
i.ake Migration Habitat for Diving Ducks

0.56 0.83 0.83 0.83 083
Acreage 81000 81000 61000 6100.0 6100.0
Year 20 1.0 50 250 50.0
Cumulative Annual Habitat Units ] 42395 202520 1012680.0 126575.0
Totat 2523265
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Table 29. HEP model of diving duck habitat in Marsh Lake with combination of
alternative measures 2, 3,4, and 7.

DIVING DUCK MIGRATION HABITAT MODEL
Marsh Lake with Pomme de Terre River restorad to its former channel, attaining target water {evels with a fishway,
growing season and winter drawdowns using stoplog contral struclure, and with constructed isiands

VARIABLE VALUE COMMENTS
1) Size of Water Body

a._Less than 100 acres

b. 100 1o 200 acres

€. 200 to 1,000 acres

d. Greater than 1,000 acres

ENTER
VALUE=

-

0]Marsh Lake is >1000 acres

Sl~o] =

2) Water Depth - Percent of Area 18" to §'

a._Less than 10 percent
b. 10 to 40 percent

c. 40 to 70 percent
d. Greater than 70 percent

3} Percent Submergent Vegetation Cover

ENTER
VALUE=

-

O{water depth is >70% area 18" to 5

[ R L I

Islands and drawdowns wouid allow SAV
a,_Less than 10 percent o grow to >50% cover most years
b. 10 to 30 percent
¢. 30 to 50 percent

d. Greater than 50 percent

ENTER
VALUE= 10;

= X

4) Species of Submergent Vegetation Present
{Key species: wild celery. sago pondweed, and
other pondweeds)
a. None of the key species present or less than
10 percent of agquatic bed 1
b. At teast one key species covers 10 to 30
percent of the aquiaic bed { add one point if ENTER
more than one key species is present) 3|VALUE=
¢. Atleast one key species covers 30 to 60
percent of the aquatic bed { add one point if
more than one key species is present) 8
d. Greater than 60 percent of aquatic bed is
comprised of key food species 1

o

0{SAV is mostly sago pondweed

5) Percent Emeargent Vegetation Cover

a. Less than 10 Percent or greater than 60 percent 1
b. 10 o 20 percent or 30 to 50 percent 5] ENTER Drawdowns will allow germination of EAV,
c. 20 to 30 percent 10| VALUE= islands will shelter EAV, increase cover
to >20%

-
=

6) Spedies of Emergent Vegetation Present
(Key species: arrowhead { S. rigida), soft-stem buirush, wild rice)
a. None of the key species present or less than
10 percent fo aquatic bed 1
h. At least one key species covers 10 1e 30
percent of the aqutaic bed ( add one pointif ENTER
more than one key species is present) 3VALUE= 3{EAV will increase in diversity
¢. Atleast one key species covers 30 to 60
percent of the aqutaic bed { add one point if
more than one key species is present [
d, Greater than 60 percent of aquatic bed is
comprised of key food species 10

7y Invertebrate Populations Present
{Key Species: Sphaeriidae, Gastropoda,Hexegenia spp,Chironomidae)

a. None of the key taxenomic groups present or

present but not abundant 1
b. Atleast 1 key taxenomic group present and ENTER

Invertebrate community wili remain

is moderately abundant sIVALUE= 5]dominated by chironomids, ofigochaetes
c. Atleast 1 key taxonomic graup present and

is very abundant 10]

8) Disturbance

a. Access uncontrofied - Considerable human
activity during migration 1
b. No hunting activity occurs, oF closed to ENTER
hunting only, but cansiderable human activity VALUE= 4{Assume continued nan-motorized zone
occurs during migration ( such as fishing/boating 3
¢. No hunting activity occurs, or closed 1o
hunting only, and human activity during
migration is minimal 4
d. No human activity oceurs, or closed to
human entry

5
TOTAL= 62
MAXIMUM POSSIBLE TOTAL = 75

Hst= 0.83
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Net Habitat Benefits of the Alternative Measures
Table 32 provides the net habitat benefits of the alternative measures and
combinations of alternative meausures expressed as AAHUSs, based on the selected

representative species, models, acres affected and timing of habitat improvements.

Table 32. Net habitat benefit of the alternative measures for the Marsh Lake project.

Measure Net Benefit
Number Alternative Measures {AAHU)
1 No Action 0
Restore Pomme de Terre River to its
2 former channel 6567
Modify Marsh Lake Dam to attain target
3 water levels, construct fishway 483

Growing season drawdowns to restore
emergent aquatic plants, modify Marsh

4 Lake Dam with stoplog structure 725
Install gated culverts in Louisburg

5 Grade Road 610

[ Breach dike at abandoned fish pond 5

7 Construct islands in Marsh Lake 239

Combinations of Measures
| 2,3.4,7 |PdT River to former channel 1326
Modify Marsh Lake Dam with fishway
Modify Marsh Lake Dam with stop log
structure, drawdowns

Construct islands in Marsh Lake

Modify Marsh Lake Dam to attain target
3,4,5 |water levels, construct fishway 1372

Growing season drawdowns to restore
emergent aquatic plants, modify Marsh
Lake Dam with stoplog structure

Install gated culverts in Louisburg
Grade Road
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Appendix F — Hazardous, Toxic, and Radioactive Waste
Assessment
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PHASE 1
ENVIRONMENTAL SITE
ASSESSMENT REPORT

Project Site:

Marsh Lake Ecosvstems Restoration
Minnesota River Valley, Big Stone and Swift Counties, Minnesota

Prepared by:

United States Army Corps of Engineers — St. Paul District
Geotechnical, Geology, and Surveys Section
190 5" Street E.
St. Paul, Minnesota 55101

31 March 2011
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List of Acronyms

ACM - Asbestos Containing Material

AST - Aboveground Storage Tank

ASTM - American Society for Testing Materials

CAT - Illinois State Category List

CERCLIS - Comprehensive Environmental Response, Compensation, and Liability
Information System

CONSENT - Superfund Consent Decrees

CORRACTS - Corrective Action Sites

EDI - Environmental Design International

EDR - Environmental Data Resources

ERNS - Emergency Response Notification System

ESA - Environmental Site Assessment

FINDS - Facility Index System

FOIA - Freedom of Information Act

FTTS INSP - Federal Insecticide, Fungicide, & Rodenticide Act/ TSCA Tracking
System

HMIRS - Hazardous Materials Information Reporting System
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LUST - Minnesota Leaking Underground Storage Tank List
MPCA —~ Minnesota Pollution Control Agency

NPL - National Priorities List

NPL LIENS - Federal Superfund Liens
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PCBs - Polychlorinated Biphenyls

PDF - Portable Digital Format

RAATS - RCRA Administrative Action Tracking System
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REC — Recognized Environmental Condition
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TSD - Treatment, Storage, and Disposal
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EXECUTIVE SUMMARY

A Phase I Environmental Site Assessment (ESA) was conducted for property located in
proposed mitigation areas located at Marsh Lake and the Marsh Lake Dam, Minnesota at
Marsh Lake and the Pomme de Terre River in rural Swift and Big Stone Counties.
Property reconnaissance was conducted at the site on 27 March, 2011. The inspection
and review of available records revealed the following:

Site History

The subject properties are located at Marsh Lake, and on the Pomme de Terre River,
southwest of the town of Appleton, Minnesota. The proposed mitigation areas
encompass the Pomme de Terre river along the northern section of Marsh Lake Dam, and
Louisberg Road at the north end of Marsh Lake.

The subject property and its environs up to a radius of 1 mile underwent a search of
federal, state, local and tribal environmental databases in an effort to identify any
potential environmental conditions of concemn. No recognized environmental conditions
were identified through the database search.

Historical land use and any potential environmental conditions may be identified through
the study of fire insurance maps, aerial photographs, and U.S.G.S. topographic maps. A
map and photo search was undertaken and no recognized environmental conditions were
identified through this search.

The subject properties were visually inspected. No recognized environmental conditions
were identified during the inspections and nothing was observed to constitute a
significant environmental risk at the site.

The Executive Summary provides a brief overview of the findings of this environmental
site assessment. It should be noted that the complete report must be read in order to fully
understand the findings associated with the subject properties.
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PURPOSE

The purpose of this assessment was to identify recognized environmental conditions and
potential environmental conditions based on a visual inspection of the subject property
and the surrounding operations, and a review of available public records relative the
subject property. A recognized environmental condition is defined by ASTM Standard
Practice E-1527 and E-2247 as the presence or likely presence of any hazardous
substances or petroleum products on a property under conditions that indicate an existing
release, a past release, or a material threat of a release of any hazardous substances or
petroleum products into structures on the property or into the ground, groundwater, or
surface water of the property. This assessment does not intend to include de minimis
conditions that generally do not present a material risk of harm to public health or the
environment and that generally would not be the subject of an enforcement action if
brought to the attention of appropnate governmental agencies.

The Phase I ESA is in conformance with the scope of ASTM Standard Practice E-1527.
The scope of work is further defined below.

A. COE has gathered and reviewed available historical data, including fire insurance
mapping, plats of survey maps, soil survey aerial photography, topographic maps
from the United States Geological Survey (USGS), and interviews with
knowledgeable persons.

B. COE has reviewed state and federal environmental databases including UST, LUST,
RCRA, CERCLA, NPL, Landfill, ERNS, CORRACTS, PADS, TRI, DOCKET,
TSCA, SCL, SRP, and SWF.

C. COE has physically inspected the subject property via walking and windshield
survey, looking for signs of recognized environmental conditions such as stressed
vegetation, unusual staining, dumping, and evidence of ASTs and USTs.

D. COE has physically observed adjacent properties, paying particular attention to
evidence of USTs, questionable housekeeping practices or unusual business practices.

E. COE has reviewed all available historical data, database information, received FOTA
information, and the results of the site inspections.

The conclusions and recommendations stated in this report are based upon observations
made by individuals working for the Corps of Engineers, and also upon information
provided by others. We have accepted as true and accurate the information provided by
other sources; therefore we cannot be held responsible for the accuracy of this
information.

The Phase I Assessment was conducted in a manner consistent with that level of care and
skill ordinarily exercised by members of the environmental profession under similar
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conditions. No other warranty or guarantee, express or implied, is included or intended
in this report or otherwise.

The Scope of this Assessment does not purport to encompass every report, record, or
other form of documentation relevant to the Property being evaluated. The observations
contained herein are made during the site reconnaissance, review of ownership records,
discussions with local officials, and review of readily accessible environmental databases.
This Phase 1 Assessment is based on our professional judgment concerning the
significance of the data collected and in no way attempts to forecast the future site
conditions.

SITE DESCRIPTION

Property Location

The subject properties are located on the Minnesota River, southwest of the town of
Appleton, Minnesota. The proposed mitigation areas encompass the Pomme de Terre
River from approximately one mile upstream of the Marsh Lake Dam, to its confluence
with Marsh Lake, and the Lake crossing at Louisburg Road at the upstream end of Marsh
Lake, southwest of the town of Correll, Minnesota. The Louisburg road mitigation area
is located in the USGS 7.5-minute quadrangle map Correll, Minnesota, township 120
north, range 44 west, sections 8 and 17 and the Pomme de Terre River mitigation are is
located in the 7.5-minute quadrangle map Appleton, Minnesota, township 120 north,
range 43 west, sections 29 and 30. The proposed borrow area for the mitigation efforts is
located in the 7.5-minute quadrangle map Appleton, Minnesota, township 120 north,
range 43 west, section 19. The site location map is provided as Figure 1.

General Site Setting

The COE owns most of the land in the area of the mitigation project. Land use in the
area of the subject property is natural lake shore, marshes, and river flood plains. The
proposed borrow area is an agricultural field currently unplanted for the winter season.
The subject properties themselves are covered with native grasses and bottom land forest.
The surficial soils are clayey. The closest town in proximity is Appleton, Minnesota with
a population of approximately 2,683 (2007 census estimate), and a total population of
11,370 in all of Swift County. The nearest town in Big Stone county is Correll,
Minnesota, with a population of 43 (2009).

Current Use of Adjoining Properties
The adjoining properties are limited in number and are agricultural in nature. The area is

rural and has a relatively low surrounding population. No manufacturing or commercial
business is located in the immediate vicinity.



354

Owner Provided Information

The COE owns most of the land in the area of the mitigation project. The COE has not
yet conducted telephone interviews with local landowners. The purpose of the interviews
will be to determine if there are any known past or present environmental concerns
associated with the sites. No environmental concerns are expected to be identified from
future interviews.

Any information from, and analysis of future interviews will be included in subsequent
submittals.

HISTORICAL USE OF THE PROPERTY

Sanborn Fire Insurance Maps

Historical Fire Insurance Sanborn Maps were requested from Environmental Data
Resources, Inc. (EDR), Southport, Connecticut. Historical maps are detailed drawings
that show the locations and use of structures on a given property during a specific year.
The maps were originally used by insurance companies to assess fire risk. EDR had no
coverage for the Sanborn maps. This is consistent with the areas rural character.

Copies of the Sanborn reports are provided in Appendix F2.
Topographic Maps

Historical topographic map coverage of Marsh Lake was requested from EDR. USGS
7.5 Appleton quadrangle maps at the Marsh Lake Dam were obtained for the years 1958
and 1977. USGS 7.5 Correll quadrangle maps at the Louisburg road were obtained for
the year 1958. The 1950 and 1974 topographic maps depict the subject property and
adjacent properties as similar to what was observed at the time of the property
reconnaissance.

Partial copies of the topographic maps are provided in Appendix F3.
No environmental conditions were identified from the topographic maps.
Aerial Photos

Historical photos of Marsh Lake mid-pool were requested from EDR. Photo coverage
was available for the years 1938, 1955, 1968, 1991, 1996, 2005, and 2006. All photos
reveal that the islands mid pool are uninhabited and natural, with only minor
geomorphologic changes throughout the years. The photo from 1955 is the only one that
covers some land to the south of the lake, and that land is agricultural in use, and rural in
character.



355

Copies of the aerial photos are provided in Appendix F4.
No environmental conditions were identified from the aerial photographs.

Historical photos of Marsh Lake Dam and Louisburg road have been requested from the
EDR and analysis of any documentation received will be included in subsequent
submittals.

REGULATORY REVIEW

A Government Records Search Radius Map Report was requested for the subject
property from Environmental Data Resources, Inc. (EDR). The EDR Radius Map Report
maps sites with potential or existing environmental liabilities. The following is a list of
the databases searched for the subject property accompanied by a summary of sites
listings. Copies of the EDR Radius Map Reports are provided in Appendix F5.

Federal Records:

NPL - National Priorities List

NPL Proposed

NPL LIENS - Federal Superfund Liens

NPL Delisted

CERCLIS (Active) - Comprehensive Environmental Response, Compensation, and
Liability Information System

CERCLIS (NFRAP) - No Further Remedial Action Planned Archive
CORRACTS - Resource Conservation and Recovery Information System (RCRIS)
list of Treatment, Storage, and Disposal (TSD) Facilities, Corrective Action Sites
RCRA - TSDF Resource Conservation and Recovery Act Information

RCRA - LQG Resource Conservation and Recovery Act Information

RCRA - SQG Resource Conservation and Recovery Act Information

ERNS - Emergency Response Notification System

HMIRS - Hazardous Materials Information Reporting System

US ENGINEERING CONTROLS

US INSTITUTIONAL CONTROLS

DOD - Department of Defense

FUDS — Formerly Used Defense Sites

US BROWNFIELDS

CONSENT - Superfund Consent Decrees

ROD - Records of Decision

UMTRA - Uranium Mill Tailings Sites

ODI — Open Dump Inventory

TRIS - Toxic Chemical Release Inventory System
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TSCA - Toxic Substances Control Act

FTTS - Federal Insecticide, Fungicide, & Rodenticide Act/ TSCA Tracking System
SSTS — Section 7 Tracking Systems

RADINFO - Radiation Information Database

LUCIS - Land Use Control Information System

ICIS - Integrated Compliance Information System

DOT OPS - Incident and Accident Data

LIENS 2 - CERCLA Lien Information

US CDL - Clandestine Drug Labs

HIST FTTS - FIFRA/TSCA Tracking System Administrative Case Listing
PADS - PCB Activity Database System

MLTS — Material Licensing Tracking System

MINES — Mines Master Index File

FINDS - Facility Index System/Facility Registry System

RAATS - RCRA Administrative Action Tracking System

State and Local Records:

SHWS — Hazard Ranking List

BRRTS - Bureau of Remediation & Redevelopment Tracking System
WI ERP - Environmental Repair Program database

SWEF/LF — List of Licensed Landfills

WI WDS — Registry of Waste Disposal Sites

LUST - Leaking Underground Storage Tank Database

UST - Registered Underground Storage Tanks

LAST - Leaking Aboveground Storage Tank Listing

AST - Tanks Database

WI MANIFEST — Hazardous Waste Manifest Data

WI Spills — Spills Database

AGSPILLS -~ Agricultural Spill cases

CRS - Closed Remediation Sites

AUL - Deed Restriction at Closeout Sites

VCP - Voluntary Party Liability Exemption Sites

DRYCLEANERS - Five Star Recognition Program Sites

WI WRRSER - Wisconsin Remedial Response Site Evaluation Report
BEAP - Brownfields Environmental Assessment Program

AIRS — Air Permit Program Listing

TIER 2 — Tier 2 Facility Listing

SHWIMS - Solid & Hazardous Waste Information Management System
LEAD — Lead Inspection Data

Tribal Records:

e INDIAN RESERY - Indian Reservations
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e INDIAN LUST - Leaking Underground Storage Tanks on Indian Land
e INDIAN UST - Underground Storage Tanks on Indian Land

EDR Proprietary Records:

o Manufactured Gas Plants — EDR Proprietary Manufactured Gas Plants

The search was conducted for a radius of 2-miles from the mid-pool of Marsh Lake, 1.5
miles from Louisberg road, and 1.5 miles again from the Marsh Lake Dam. The target
properties were not listed in any of the databases checked. No mapped sites were found
in the search of available Government records within the search radius around the target
properties.

PROPERTY RECONNAISSANCE

27 March, 2011

Ellen Engberg from the US Army Corps of Engineers, St. Paul District conducted the
property reconnaissance. The weather at the time of the site visit was cold
(approximately 30 degrees) and sunny.

The subject property is located along the northeast section of the Marsh Lake Dam. The
Pomme de Terre River runs along the northwest side of the dam, and was flooded at the
time of the site visit. The historical channel runs along the southeast side of the dam, and
was also flooded at the time of the reconnaissance.

The land is covered in flood plain forest dominated by willow, silver maple, cottonwood,
green ash, and box elder. Ground vegetation was not visible due to flooding.

Access to the borrow area was not possible due to snow cover, but was visually observed
from a distance.

No structures were observed during the inspection.

The database search revealed no wells on the subject property. The entire site was free
from litter or man-made debris.

No potential on-site recognized environmental conditions were observed during the
property reconnaissance.
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CONCLUSIONS and RECOMMENDATIONS

The Corps of Engineers have performed a Phase I Environmental Site Assessment in
conformance with the scope and limitations of ASTM Practice E 1527 of the Marsh Lake
Mitigation area.

This assessment revealed no evidence of recognized environmental conditions in
connection with any of the subject properties.

Agricultural activities have historically been conducted at adjacent sites. Agricultural
chemicals, including herbicides and pesticides, are expected to have been applied to the
crops and ground surface at various times throughout its history. The disseminated
nature of these chemicals, when used properly, should not constitute a significant
environmental risk at the site.

A Phase II environmental Site Assessment is not recommended for the subject
properties.

QUALIFICATIONS of the PROFESSIONAL RESPONSIBLE FOR THIS
REPORT

The professional responsible for the preparation of this Phase I Environmental Site
Assessment is identified below.

Grant A. Riddick P.G.

Geologist

Mr. Riddick has over 20 years experience in drilling, sampling, environmental and
geotechnical engineering support.
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Appendix F1
Site Photographs
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SITE PHOTOGRAPHS

Photo #1

From Marsh Lake Dam looking west at approximate location of cut off dike

Photo #2

From Marsh Lake Dam looking southeast at approximate location of the new Pomme
de Terre river crossing
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Photo #3

From Marsh Lake Dam looking northwest at approximate location of the new Pomme
de Terre river crossing

Photo #4

From Marsh Lake Dam looking east at the historic Pomme de Terre river channel
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Appendix F2
EDR Sanborn Fire Insurance Map Reports
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Marsh Lake
Louisburg Road
Appleton, MN 56208

Inquiry Number: 3028253.3
March 31, 2011

e )
g&% Environmental Data Resources Inc

.




365

Site Name: Client Name:

Marsh Lake Army Corp of Engineers

Louisburg Road 190 5th Street E : Envirenmental Da
Appleton, MN 56208 SAint Paul, MN 55101

EDR Inquiry # 3028253.3 Contact: Eflen Engberg

The complete Sanborn Library collection has been searched by EDR, and fire insurance maps covering the target
property location provided by Army Corp of Engineers were identified for the years listed below. The certified Sanborn
Library search results in this report can be authenticated by visiting www.edrnet.com/sanborm and entering the
certification number. Only Environmental Data Resources Inc. (EDR} is authorized to grant rights for commercial
reproduction of maps by Sanborn Library LLC, the copyright holder for the coliection.

Site Name: Marsh Lake

Address: Louisburg Road

City, State, Zip: Appleton, MN 56208

Cross Street:

P.O. # NA

Project: Marsh Lake : Sanbom® Library search results
Certification #  E96B-4B8E-84DA Conieaton # Eoap-4BGE-4DA

The Sanborn Library includes more than 1.2 miftion

UNMAPPED PROPERTY Sanborn fire insurance maps, which track historical
. e . H property usage in approximately 12,000 American

Th!s report certifies 'that the complete holdings of the Sanbprn cities and towns. Collections searched:

Library, LLC collection have been searched based on client:

supplied target property information, and fire insurance maps: L

covering the target property were not found. - Library of Congress

4 University Publications of America

/ EDR Private Collection
The Sanborn Library LLC Since 1866™

Limited Permission To Make Copies

Army Corp of Engineers (the client) is permitted to make up to THREE photocopies of this Sanborn Map transmittal and each fire insurance map
accompanying this report solely for the fimited use of its customer. No one other than the client is authorized to make copies. Upon request made
directly to an EDR Account Executive, the client may be permitted to make a limited number of additional photocopies. This permission is
conditioned uipon compliance by the client, its customer and their agents with EDR's copyright policy; a copy of which is avaitable upon request.

Disclaimer - Copyright and Trademark notice

This Report contains certain information obtained from a variety of public and other sources reasonably available to Environmental Data Resources, In. It cannot be
concluded from this Report that coverage information for the target and surrounding properties does not exist from other sources. NO WARBANTY EXPRESSED OR
iMPLIED, IS MADE WHATSOEVER IN CONNECTION WITH THIS REPORT. ENVIRONMENTAL DATA RESOURCES, INC. SPECIFICALLY DISCLAIMS THE
MAKING OF ANY SUCH WARRANTIES, INCLUDING WITHOUT LIMITATION, MERCHANTABILITY OR FITNESS FOR A PARTICULAR USE OR PURPOSE. ALL
RISK IS ASSUMED BY THE USER. IN NO EVENT SHALL ENVIRONMENTAL DATA RESOURCES, INC. BE LIABLE TO ANYONE, WHETHER ARISING OUT OF
ERRORS OR OMISSIONS, NEGLIGENCE, ACCIDENT OR ANY OTHER CAUSE, FOR ANY LOSS OF DAMAGE, INCLUDING, WITHOUT LIMITATION, SPECIAL.,
INCIDENTAL CONSEQUENTIAL, OR EXEMFLARY DAMAGES. ANY LIABILITY ON THE PART OF ENVIRONMENTAL DATA RESOURCES, iNC. IS STRICTLY
LIMITED TO A REFUND OF THE AMOUNT PAID FOR THIS REPORT. Purchaser accepts this Report *AS IS". Any analyses, estimates, ratings, environmentat risk
levels or risk codes provided in this Report are provided for illustrative purposes only, and are not intended to provide, nor should they be interpreted as providing
any facts regarding, or prediction or forecast of, any environmental risk for any property. Only a Phase | Environmental Site Assessment performed by an
environmental professional can provide information regarding the environmental risk for any property. Additionally, the information provided in this Report is not to be
construed as legat advice,

Copyright 2011 by Environmental Data Resources, Inc. All rights reserved. Reproduction in any media or format, in whole or in part, of any report or map of
Environmental Data Resources, Inc., or its affitiates, is prohibited without prior written permission.

EDR and its logos (inciuding Sanborn and Sanborn Map} are trademarks of Environmentat Data Resources, Inc. or its affiliates. Alf other trademarks used herein are
the property of their respective owners.

3028253 -3 page 2
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Marsh Lake Dam
Marsh Lake
Madison, MN 56256

Inquiry Number: 2627945.3
October 30, 2009

440 Wheelers Farms Road
Mitford, 0T 086481

® N
ﬁﬁﬂ Environmantal Data Resources Ing
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Site Name: Client Name:

Marsh Lake Dam Army Corp of Engineers
Marsh Lake 190 5th Street E
Madison, MN 56256 SAint Paul, MN 55101

EDR inguiry # 2627945.3 Contact: Grant Riddick

The complete Sanborn Library collection has been searched by EDR, and fire insurance maps covering the target
property location provided by Army Corp of Engineers were identified for the years listed below. The certified Sanborn
Library search results in this report can be authenticated by visiting www.edmet.com/sanborm and entering the
certification number. Only Environmental Data Resources Inc. (EDR) is authorized to grant rights for commercial
reproduction of maps by Sanbom Library LLC, the copyright holder for the coflection.

Site Name: Marsh Lake Dam

Address: Marsh Lake

City, State, Zip: Madison, MN 56256

Cross Street:

P.O. # #1

Project: Marsh Lake Dam Sanbom® Library search results
Certification #  CD00-40D3-A823 ; Corfication # CD0C-4002-A823

The Sanborn Library includes more than 1.2 miition

UNMAPPED PROPERTY : Sanbom fire insgrance maps, which track historica!
This report certifies that the complete holdings of the Sanborn girt?::gdﬁsﬁg'goagg&?r‘:;“::zychg’?w American
Library, LLC collection have been searched based on client

supplied target property information, and fire insurance maps: U

covering the target property were not found. ¥ Library of Congress

o d University Publications of America

v EDR Private Collection

Limited Permission To Make Copies

Army Corp of Engineers (the client) is permitted to make up to THREE photocopies of this Sanborn Map transmittal and each fire insurance map
accompanying this report solely for the limited use of its customer. No one other than the client is quthorized to make copies. Upon request made
directly to an EDR Account Executive, the client may be permitied to make a limited number of additional photocopies. This permission is
conditioned upon compliance by the client, its customer and their agents with EDR's copyright policy; a copy of which is available upon request.

Disclaimer - Copyright and Trademark notice
This Report contains certain information obtained from a variety of public and other sources reasonably available to Environmental Data Resources, inc. |t cannot be
concluded from this Report that coverage information for the target and surrounding properties does not exist from other sources. NO WARRANTY EXPRESSED OR
IMPLIED, IS MADE WHATSOEVER IN CONNECTION W{TH THIS REPORT. ENVIRONMENTAL DATA RESOURCES, INC. SPECIFICALLY DISCLAIMS THE
MAKING OF ANY SUCH WARRANTIES, INCLUDING WITHOUT LIMITATION, MERCHANTABILITY OR FITNESS FOR A PARTICULAR USE OR PURPOSE. ALL
RiSK IS ASSUMED BY THE USER. iN NO EVENT SHALL ENVIRONMENTAL DATA RESOURCES, INC. BE LIABLE TO ANYONE, WHETHER ARISING OUT OF
ERRORS OR OMISSIONS, NEGLIGENCE, ACCIDENT OR ANY OTHER CAUSE, FOR ANY LOSS OF DAMAGE, iNCLUDING, WITHOUT LIMITATION, SPECIAL.
INCIDENTAL CONSEQUENTIAL, OR EXEMFLARY DAMAGES. ANY LIABILITY ON THE PART OF ENVIRONMENTAL DATA RESOURCES, INC. IS STRICTLY
LIMITED TO A REFUND OF THE AMOUNT PAID FOR THIS REPORT. Purchaser accepts this Report "AS IS". Any analyses, estimates, ratings, environmental risk
levels or risk codes provided in this Report are provided for iifustrative purposes only. and are not intended to provide, nor should they be interpreted as providing
any facts regarding, or prediction or forecast of, any environmental tisk for any property. Only a Phase | Environmental Site Assessment performed by an

environmental professional can provide information regarding the environmental risk for any property. Additionally, the information provided in this Report is not to be
construed as legal advice.

Copyright 2009 by Environmental Data Resources, inc. All rights reserved. Reproduction in any media or format, in whole or in part, of any report or map of
Environmental Data Resources, Inc., or its affifiates, is prohibited without prior written permission.

EDR and its logos (inciuding Sanborn and Sanborn Map} are trademarks of Environmental Data Resources, Inc. or its affiliates. All other trademarks used herein are
the property of their respective owners.

2627945 -3 page 2
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Louisburg Road
Louisburg Road
Correll, MN 56227

Inquiry Number: 3028253.11
March 31, 2011

E@R Environmental Data Resources Inc
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Site Name: Client Name:

Louisburg Road Army Corp of Engineers
Louisburg Road 190 5th Street E ; EDR" covionmental Deta Res
Correll, MN 56227 SAint Paul, MN 55101

EDR Inquiry # 3028253.11 Contact: Elien Engberg

The complete Sanborn Library coliection has been searched by EDR, and fire insurance maps covering the target
property location provided by Army Corp of Engineers were identified for the years listed below. The certified Sanborn
Library search results in this report can be authenticated by visiting www.edrnet.com/sanborn and entering the
certification number. Only Environmental Data Resources inc. {(EDR) is authorized to grant rights for commercial
reproduction of maps by Sanborn Library LLG, the copyright hoider for the collection.

Site Name: Louisburg Road
Address: Louisburg Road
City, State, Zip: Correll, MN 56227
Cross Street:
P.O. # NA
Project: marsh lake Sanborn® Library search resufts
Certification #  C051-4C81-8F6B Certfcation # C051-4081-6F 0B
The Sanborn Library includes more than 1.2 million
UNMAPPED PROPERTY Sanbom fire insurance maps, which track historical

This report certifies that the complete holdings of the Sanborn.  Prbeny teade it appioxim :e‘z'?’chgzooo American
Library, LLC collection have been searched based on client
supplied target property information, and fire insurance maps L
covering the target property were not found. : ¥ Library of Congress
v University Publications of America

\/ EDR Private Collection

The Sanborn Library LLC Since 1866™

Limited Permission To Make Copies

Army Corp of Engineers (the client) is permitted to make up to THREE photocopies of this Sanborm Map transmittal and each fire insurance map
accompanying this report solely for the limited use of its customer. No one other than the client is authorized to make copies. Upon request made
directly to an EDR Account Executive, the client may be permitied to make a limited number of additional photocopies. This permission is
conditioned upon compliance by the client, its customer and their agents with EDR's copyright poficy; a copy of which is available upon request.

Disclaimer - Copyright and Trademark notice
This Report contains certain information obtained from a variety of public and other sources reasonably available to Environmental Data Resources, inc. # cannot be
concluded from this Report that coverage information for the target and surrounding properties does not exist from other sources. NO WARRANTY EXPRESSED OR
IMPLIED, IS MADE WHATSOEVER IN CONNECTION WITH THIS REPORT. ENVIRONMENTAL DATA RESOURCES, INC. SPECIFICALLY DISCLAIMS THE
MAKING OF ANY SUCH WARRANTIES, INCLUDING WITHOUT LIMITATION. MERCHANTABILITY OR FITNESS FOR A PARTICULAR USE OR PURPOSE. ALL
RiSK IS ASSUMED BY THE USER. IN NO EVENT SHALL ENVIRONMENTAL DATA RESOURCES. INC. BE LIABLE TO ANYONE, WHETHER ARISING OUT OF
ERRORS OR OMISSIONS, NEGLIGENCE, ACCIDENT OR ANY OTHER CAUSE. FOR ANY LOSS OF DAMAGE, INCLUDING, WITHOUT LIMITATION, SPECIAL,
INCIDENTAL CONSEQUENTIAL, OR EXEMPLARY DAMAGES. ANY LJABILITY ON THE PART OF ENVIRONMENTAL DATA RESCURCES, INC. 18 STRICTLY
LIMITED TO A REFUND OF THE AMOUNT PAID FOR THIS REPORT. Purchaser accepts this Report "AS 1S". Any analyses, estimates. ratings, environmental risk
levels or risk codes provided in this Report are provided for illustrative purposes only, and are not intended to provide, nor should they be interpreted as providing
any facts regarding, or prediction or forecast of, any environmentat risk for any property. Only a Phase | Environmental Site Assessment performed by an

environmental professional can provide information regarding the environmentat risk for any property. Additionally, the information provided in this Report is nat to be
construed as legal advice,

Copyright 2011 by Environmental Data Resources, Inc. All rights reserved. Reproduction in any media or format, in whole or in part, of any report or map of
Environmental Data Resources, inc.. or its affiliates, is prohibited without prior written permission.

EDR and its logos (including Sanborn and Sanborn Map) are trademarks of Envirenmentat Data Resources, Inc. or its affiliates. Alt other trademarks used herein are
the property of their respective owners,

3028253 - 11 page 2



370

Appendix F3
EDR Topographic Map Reports
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Marsh Lake
Louisburg Road
Appleton, MN 56208

Inquiry Number: 3028253.4
March 31, 2011

440 Wheelars Farms Road
Mitford, CT 08461

EDR" £ Resources |
Environmental Data Resources Ine oL




372
EDR Historical Topographic Map Report

Environmental Data Resources, inc.s (EDR) Histarical Topographic Map Report is designed to assist professionals in
evaluating potential fiability on a target property resutting from past activities. EDRs Historical Topographic Map Report
includes a search of a coliection of public and private color historical topographic maps, dating back to the early 1900s.

Thank you for your business.
Please contact EDR at 1-800-352-0050
with any questions or comments.

Disclaimer - Copyright and Trademark Notice

This Report contains certain information obtained from a variety of public and other sources reasonably available to Environmentai Data Resources, inc.
#t cannot be conciuded from this Report that coverage information for the target and surrounding properties does not exist from other sources. NO
WARRANTY EXPRESSED OR IMPLIED, IS MADE WHATSOEVER IN CONNECTION WITH THIS REPORT. ENVIRONMENTAL DATA
RESOURCES, INC. SPECIFICALLY DISCLAIMS THE MAKING OF ANY SUCH WARRANTIES, INCLUDING WITHOUT LIMITATION,
MERCHANTABILITY OR FITNESS FOR A PARTICULAR USE OR PURPOSE. ALL RISK iS ASSUMED BY THE USER. {N NO EVENT SHALL
ENVIRONMENTAL DATA RESOURCES, INC. BE LIABLE TO ANYONE, WHETHER ARISING OUT OF ERRORS OR OMISSIONS, NEGLIGENCE,
ACCIDENT OR ANY OTHER CAUSE, FOR ANY LOSS OF DAMAGE, INCLUDING, WITHOUT LIMITATION, SPECIAL, INCIDENTAL,
CONSEQUENTIAL, OR EXEMPLARY DAMAGES. ANY LIABILITY ON THE PART OF ENVIRONMENTAL DATA RESOURCES, INC. IS STRICTLY
LIMITED TO A REFUND OF THE AMOUNT PAID FOR TH!S REPORT. Purchaser accepis this Report AS IS, Any analyses, estimates, ratings,
environmentai risk levels or risk codes provided in this Report are provided for iltustrative purposes only, and are not intended to provide, nor shouid the:
be interpreted as providing any facts regarding, or prediction or forecast of, any environmental risk for any propetty. Only a Phase | Environmental Site
Assessment performed by an environmental professional can provide information regarding the environmental risk for any property. Additionally, the
information provided in this Report is not io be construed as legat advice.

Copyright 2011 by Environmentat Data Resources, Inc. Al rights reserved. Reproduction in any media or format, in whole or in pan, of any report or map
of Environmeniai Data Resources, [nc., or its affiliates, is prohibited without prior written permission.

EDR and its logos {including Sanborn and Sanborn Map) are trademarks of Environmental Data Resources, inc. or its affiliates. Al other trademarks
used herein are the property of their respective owners,
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Historical Topographic Map

TARGET QUAD SITE NAME:  Marsh Lake CLIENT: Army Corp of Engineers
N | NAME: APPLETON ADDRESS:  Louisburg Road CONTACT:  Ellen Engberg
MAP YEAR: 1958 Appleton, MN 56208 INQUIRY#:  3028253.4
LATLONG: 45.1739/-96.0897 RESEARCH DATE: 03/31/2011
SERIES: 7.5

SCALE: 1:24000
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Historical Topographic Map

TARGET QUAD SITE NAME: Matsh Lake CLIENT: Army Corp of Engineers
N | NAME: APPLETON ADDRESS: Louisburg Road CONTACT:  Etlien Engberg

MAP YEAR: 1977 Appleton, MN 56208 INQUIRY#  3028253.4

PHOTOINSPECTED: 1958 LAT/LONG: 45.1739/-96.0897 RESEARCH DATE: 03/31/2011

SERIES: 7.5

SCALE: 1:24000
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Louisburg Road
Louisburg Road
Correll, MN 56227

Inquiry Number: 3028253.12
March 31, 2011

440 Whesters Farms Road
Wit BAG1

EDR® tnionmenta b
Environmental Data Resowrees Ing B
- www.edrnal.cam
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EDR Historical Topographic Map Report

Environmental Data Resources, inc.s (EDR) Histarical Topographic Map Report is designed to assist professionals in
evaluating potential fiability on a target property resutting from past activities. EDRs Historical Topographic Map Report
includes a search of a coliection of public and private color historical topographic maps, dating back to the early 1900s.

Thank you for your business.
Please contact EDR at 1-800-352-0050
with any questions or comments.

Disclaimer - Copyright and Trademark Notice

This Report contains certain information obtained from a variety of public and other sources reasonably available to Environmentai Data Resources, inc.
#t cannot be conciuded from this Report that coverage information for the target and surrounding properties does not exist from other sources. NO
WARRANTY EXPRESSED OR IMPLIED, IS MADE WHATSOEVER IN CONNECTION WITH THIS REPORT. ENVIRONMENTAL DATA
RESOURCES, INC. SPECIFICALLY DISCLAIMS THE MAKING OF ANY SUCH WARRANTIES, INCLUDING WITHOUT LIMITATION,
MERCHANTABILITY OR FITNESS FOR A PARTICULAR USE OR PURPOSE. ALL RISK iS ASSUMED BY THE USER. {N NO EVENT SHALL
ENVIRONMENTAL DATA RESOURCES, INC. BE LIABLE TO ANYONE, WHETHER ARISING OUT OF ERRORS OR OMISSIONS, NEGLIGENCE,
ACCIDENT OR ANY OTHER CAUSE, FOR ANY LOSS OF DAMAGE, INCLUDING, WITHOUT LIMITATION, SPECIAL, INCIDENTAL,
CONSEQUENTIAL, OR EXEMPLARY DAMAGES. ANY LIABILITY ON THE PART OF ENVIRONMENTAL DATA RESOURCES, INC. IS STRICTLY
LIMITED TO A REFUND OF THE AMOUNT PAID FOR TH!S REPORT. Purchaser accepis this Report AS IS, Any analyses, estimates, ratings,
environmentai risk levels or risk codes provided in this Report are provided for iltustrative purposes only, and are not intended to provide, nor shouid the:
be interpreted as providing any facts regarding, or prediction or forecast of, any environmental risk for any propetty. Only a Phase | Environmental Site
Assessment performed by an environmental professional can provide information regarding the environmental risk for any property. Additionally, the
information provided in this Report is not io be construed as legat advice.

Copyright 2011 by Environmentat Data Resources, Inc. Al rights reserved. Reproduction in any media or format, in whole or in pan, of any report or map
of Environmeniai Data Resources, [nc., or its affiliates, is prohibited without prior written permission.

EDR and its logos {including Sanborn and Sanborn Map) are trademarks of Environmental Data Resources, inc. or its affiliates. Al other trademarks
used herein are the property of their respective owners,
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Historical Topographic Map

TARGET QUAD
NAME: CORRELL
MAP YEAR: 1958

SERIES: 7.5
SCALE: 1:24000

SITE NAME:
ADDRESS:

LAT/LONG:

Louisburg Road
Louisburg Road
Correlt, MN 56227
45.2169/-96.1957

CLIENT:
CONTACT:
INQUIRY#:

Army Corp of Engineers
Elien Engberg
3028253.12

RESEARCH DATE: 03/31/2011
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Appendix F4
EDR Aerial Photo Reports
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Marsh Lake Dam
Marsh Lake
Madison, MN 56256

Inquiry Number: 2627945.5
November 04, 2009

@
& N
EQR Enwironmental Data Resources Inc
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EDR Aerial Photo Decade Package

Environmental Data Resources, Inc. (EDR) Aerial Photo Decade Package is a screening tool designed to assist
environmental professionals in evaluating potentia! fiability on a target property resuiting from past activities. EDRs
professionai researchers provide digitalty reproduced historicai aeriai photographs, and when available, provide one photo
per decade.

When detlivered electronically by EDR, the aerial photo images included with this report are for ONE TIME USE
ONLY. Further reproduction of these aerial photo images is prohibited without permission from EDR. For more
information contact your EDR Account Executive,

Thank you for your business.
Please contact EDR at 1-800-352-0050
with any questions or comments.

Disclai - Copyright and Trademark Notice

This Report contains certain information obtained from a variety of public and other sources reasonably avaitable to Environmeniai Data Resources, Inc.
it cannot be concluded from this Report that coverage information for the target and surrounding properties does not exist from other sources. NO
WARRANTY EXPRESSED OR IMPLIED, IS MADE WHATSOEVER IN CONNECTION WITH THIS REPORT. ENVIRONMENTAL DATA
RESQURCES, INC. SPECIFICALLY DISCLAIMS THE MAKING OF ANY SUCH WARRANTIES, INCLUDING WITHOUT LIMITATION,
MERCHANTABILITY OR FITNESS FOR A PARTICULAR USE OR PURPOSE. ALL RISK iS ASSUMED BY THE USER. iN NO EVENT SHALL
ENVIRONMENTAL DATA RESQURCES, INC. BE LIABLE TO ANYONE, WHETHER ARISING OUT OF ERRORS OR OMISSIONS, NEGLIGENCE,
ACCIDENT OR ANY OTHER CAUSE, FOR ANY LOSS OF DAMAGE, INCLUDING, WITHOUT LIMITATION, SPECIAL, INCIDENTAL,
CONSEQUENTIAL, OR EXEMPLARY DAMAGES. ANY LIABILITY ON THE PART OF ENVIRONMENTAL DATA RESOURCES, INC. iS STRICTLY
LIMITED TO A REFUND OF THE AMOUNT PAID FOR THiS REPORT. Purchaser accepts this Report AS IS. Any analyses, estimates, ratings,
environmental risk levels or risk codes provided in this Report are provided for iltustrative purposes only, and are not intended to provide, nor shouid the
be interpreted as providing any facts regarding, or prediction or forecast of, any environmentat risk for any property. Only a Phase | Environmental Site
Assessment performed by an environmental professionat can provide information regarding the environmental risk for any property. Additionally, the
information provided in this Report is not to be construed as legal advice.

Copyright 2009 by Environmental Data Resources, inc. All rights reserved. Reproduction in any media or format, in whote or in pan, of any report or map]
of Environmental Data Resources, inc., or its affiliates, is prohibited without prior written permission.

EDR and its logos (including Sanborn and Sanborn Map) are trademarks of Environmental Data Resources, Inc. or its affiliates. All other trademarks
used herein are the property of their respective awners.
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Date EDR Searched Historical Sources:
Aerial Photography November 04, 2009

Target Property:
Marsh Lake
Madison, MN 56256

Year Scale Details Source
1938  Aerial Photograph. Scale: 1"=500' Flight Year: 1938 ASCS

Best Copy Available from original source

1955  Aeral Photograph. Scale: 1"=500" Flight Year: 1955 ASCS
Best Copy Available from original source

1968 Aerial Photograph. Scale: 1"=500" Flight Year: 1968 ASCS
1991 Aerial Photograph. Scale: 1"=500" Flight Year: 1991 NAPP
1996 Aerial Photograph. Scale: 1"=500" Flight Year: 1996 NAPP

2005 Aerial Photograph. 1" = 604 Flight Year: 2005 EDR
2006  Aerial Photograph. 1" = 604’ Flight Year: 20006 EDR
2627945.5

2
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Appendix FS
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Marsh Lake
| Louisburg Road
% Appleton, MN 56208

Inquiry Number: 3028253.2s
March 31, 2011

®
@EDR Environmental Data Resources Inc

FORM-PST-Ti8
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Thank you for your business.
Please contact EDR at 1-800-352-0050
with any questions or comments.

Disclaimer - Copyright and Trademark Notice

This Repert contains certain information obtained from a variety of public and other sources reasonably available to Environmental Data
Resources, inc. it cannot be concluded from this Report that coverage information for the target and surroundin proEpemes does not exist from
other sources. NO WARRANTY EXPRESSED OR IMPLIED, IS MADE WHATSOEVER IN CONNECTION WITH THIS REPC?RT. NVIRONMENTAL

DATA RESOURCES, INC. SPECIFICALLY DISCLAIMS THE MAKING OF ANY SUCH WARRANTIES, INCLUDING WITHOUT LIMITATION,
MERCHANTABILITY OR FITNESS FOR A PARTICULAR USE OR PURPOSE. ALL RISK IS ASSUMED BY THE USER. IN NO EVENT SHALL
ENVIRONMENTAL DATA RESOURCES, INC. BE LIABLE TO ANYONE, WHETHER ARISING OUT OF ERRORS OR OMISSIONS, NEGLIGENCE,

ACCIDENT OR ANY OTHER CAUSE, FOR ANY LOSS OF DAMAGE, iINCLUDING, WITHOUT LIMITATION, SPECIAL, INCIDENTAL,

CONSEQUENTIAL, OR EXEMPLARY DAMAGES. ANY LIABILITY ON THE PART OF ENVIRONMENTAL DATA RESOURCES, INC. IS STRICTLY

LIMITED TO A REFUND OF THE AMOUNT PAID FOR THIS REPORT. Purchaser accepts this Report "AS {S". Any analyses, estimates, ratings,
environmental risk levels or risk codes provided in this Report are provided for iflustrative purposes only, and are not intended to provide, nor
should they be interpreted as providing any facts regarding, or prediction or forecast of, any environmental risk for any property. Only a Phase |
Environmental Site Assessment performed by an environmental professional can provide information regarding the environmentai risk for any
property. Additionally, the information provided in this Beport is not to be construed as legal advice.

Copyright 2011 by Environmental Data Besources, inc. Al rights reserved. Reproduction in any media or format, in whole
orin part, of any report or map of Environmental Data Besources, Inc., or its affiliates, is prohibited without prior writlen permission.
EDR and its logos {including Sanborn and Sanborn Map) are trademarks of Environmental Data Resources, Inc. or its affiliates. All other

frademarks used herein are the property of their regpective owners.
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A search of available environmental records was conducted by Environmental Data Resources, Inc (EDR).
The report was designed to assist parties seeking to meet the search requiremenis of EPA’s Standards
and Practices for All Appropriate Inquiries (40 CFR Part 312), the ASTM Standard Practice for
Environmental Site Assessments (E 1527-05) or custom requirements developed for the evaluation of
environmental risk associated with a parcel of real estate.

TARGET PROPERTY INFORMATION

ADDRESS
LOUISBURG ROAD
APPLETON, MN 56208
COORDINATES
Latitude {North): 45,173900 - 45" 10 26.0”
Longitude (West): 96.089700 - 96° 5’ 22.9"
Universal Tranverse Mercator: Zone 14
UTM X (Meters): 728687.6
UTM Y (Meters): 5006172.5
Elevation: 939 ft. above sea level

USGS TOPOGRAPHIC MAP ASSOCIATED WITH TARGET PROPERTY

Target Property Map: 45096-B1 APPLETON, MN
Most Recent Revision: 1977

TARGET PROPERTY SEARCH RESULTS

The target property was not listed in any of the databases searched by EDR.

DATABASES WITH NO MAPPED SITES

No mapped sites were found in EDR’s search of available ("reasonably ascertainable ") government
records either on the target property or within the search radius around the target property for the
following databases:

STANDARD ENVIRONMENTAL RECORDS

Federal NPL site list

NP National Priority List
Proposed NPL.. . Proposed National Priority List Sites
NPLLIENS . .. ... Federal Superfund Liens

Federal Delisted NPL site list
Delisted NPL...vveememnnn National Priority List Deletions

TC3028253.2s EXECUTIVE SUMMARY 1
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Federal CERCLIS list
CERCUIS. . . Comprehensive Environmental Response, Compensation, and Liability Information System
FEDERAL FACILITY.__.__.__. Federal Facility Site Information listing

Federal CERCLIS NFRAP site List
CERC-NFRAP. CERCUS No Further Remedial Action Planned

Federal RCRA CORRACTS facilities list
CORRACTS. e Corrective Action Report

Federal RCRA non-CORRACTS TSD facilities list
RCRA-TSDF... e RCRA - Treatment, Storage and Disposal

Federal RCRA generators list

RCRA-LQG. ... RCRA - Large Quantity Generators
RCRA-SQG.. . RCRA - Small Quantity Generators
RCRA-CESQG. ... RCRA - Conditionally Exempt Small Quantity Generator

Federal institutional controls / engineering controls registries
US ENG CONTROLS_.______. Engineering Controls Sites List

US INST CONTROL.......... Sites with institutionatl Controls

Federal ERNS list
ERNS.....oeeeemrmeccnean Emergency Response Notification System

State- and tribal - equivalent NPL
MNPLP. . oeeieeaennn Permanent List of Priorities

State- and tribal - equivalent CERCLIS
SHWS.. . Superfund Site Information Listing

State and tribal landfill and/or solid waste disposal site lists

SWF/LF. Ll Permitted Solid Waste Disposal Facilities
_ Closed Landfills Priority List
UNPERMLF. .. Unpermitted Facitities

State and tribal leaking storage tank lists

LUST. e Leak Sites
. Leaking Aboveground Storage Tanks
Leaking Underground Storage Tanks on Indian Land

State and iribal registered storage tank lists
UST. Underground Storage Tank Database

TC3028253.2s EXECUTIVE SUMMARY 2



394

AST e eae Aboveground Storage Tanks
INDIAN UST.. . Underground Storage Tanks on Indian Land
FEMAUST ____ ... Underground Storage Tank Listing

State and tribal institutional control / engineering control registries
INST CONTROL. e vemaaaes Site Remediation Section Database

State and tribal voluntary cleanup sites

VIC. i, Voluntary Investigation and Cleanup Program
INDIANVCP. ... Voluntary Cleanup Priority Listing

State and tribal Brownfields sites
BROWNFIELDS.....ccvueewn- Petroleum Brownfields Program Sites

ADDITIONAL ENVIRONMENTAL RECORDS

Local Brownfield lists
US BROWNFIELDS.......... A Listing of Brownfields Sites

Local Lists of Landfill / Solid Waste Disposal Sites

[ @] 5 F R Open Dump Inventory

DEBRIS REGION 9. ... Torres Martinez Reservation lliegal Dump Site Locations
SWRCY_...__..... .. Recycling Facilities

INDIANODL . ..reeeean Report on the Status of Open Dumps on Indian Lands

Local Lists of Hazardous waste / Contaminated Sites

US CDLe e ciceeecaann Clandestine Drug Labs
SRS.._...._.. ... Site Bemediation Section Database
. Delisted Permanent List of Priorities

CDL. o ... Clandestine Drug Labs

USHISTCDL. .. oo Nationai Clandestine Laboratory Begister
Local Land Records

LIENS2 e CERCLA Lien Information

LUCIS...... . Land Use Control information System
LIENS. e Environmental Liens

Records of Emergency Release Reports

_______________________ Hazardous Materials information Reporting System
. Spills Database
AGSPILLS. ... i, Department of Agricuiture Spills

Other Ascertainable Records

RCRA-NonGen.._..__........ RCRA - Non Generators
DOT OPS...meemvmvemnnmnnn Incident and Accident Data

TC3028253.2s EXECUTIVE SUMMARY 3
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FUDS. e Formerly Used Defense Sites
CONSENT. . e Superfund {CERCLA) Consent Decrees
ROD...... Records Of Decision

UMTRA ... . Uranium Milf Tailings Sites

- Mines Master index File

TRIS. .. . Toxic Chemical Release inventory System

TSCA._. .. Toxic Substances Contro! Act

FTTS. e FIFRA/ TSCA Tracking System - FIFRA (Federal Insecticide, Fungicide, & Rodenticide
Act)/TSCA (Toxic Substances Control Act)

HISTFTTS. L FIFRA/TSCA Tracking System Administrative Case Listing

SSTS. e, Section 7 Tracking Systems

IS e Integrated Compliance information System

PADS.. . PCB Activity Database System

MLTS. .. . Material Licensing Tracking System

RADINFO . Radiation information Database

FINDS.... ... Facility Index System/Facility Registry System

RAATS. e RCRA Administrative Action Tracking System

MNLS . List of Sites

. Bulk Facilities Database
. Hazardous Waste Manifest Data

DRYCLEANERS.. . Registered Drycleaning Facilities

ENF. el Generators Associated with Enforcement Logs
MNHWS Permit._. ... Active TSD Facilities

AIRS..._.......... . Permit Contact List

SCRD DRYCLEANERS....... State Coalition for Remediation of Drycleaners Listing

PCB TRANSFORMER. ....... PCB Transformer Registration Database

COALASHEPA..__._. . Coal Combustion Residues Surface Impoundments List

COAL ASH DOE.. . Sleam-Electric Plan Operation Data

. Licensing information System Database Listing

. Agricuitural Voluntary Investigation & Cleanup Listing
....... What's in My Neighborhood

.................. Coal Ash Disposal Site Listing

EDR PROPRIETARY RECORDS

EDR Proprietary Records
Manufactured Gas Plants...... EDR Proprietary Manufactured Gas Plants

SURROUNDING SITES: SEARCH RESULTS

Surrounding sites were identified in the following databases.

Eievations have been determined from the USGS Digital Elevation Mode! and should be evaluated on
a relative {not an absolute) basis. Relative elevation information between sites of close proximity
should be fleld verified. Sites with an elevation equal to or higher than the target property have been
differentiated below from sites with an elevation lower than the target property.

Page numbers and map identification numbers refer to the EDR Radius Map report where detailed
data on individual sites can be reviewed.

Sites listed in bold italics are in multiple databases.

Unmappabie (orphan) sites are not considered in the foregoing analysis.

TC3028253.2s EXECUTIVE SUMMARY 4
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ADDITIONAL ENVIRONMENTAL RECORDS

Other Ascertainable Records

DOD: Consists of federally owned or administered lands, administered by the Department of
Defense, that have any area equal to or greater than 640 acres of the United States, Puerto Rico, and the U.S.

Virgin Islands.

A review of the DOD list, as provided by EDR, and dated 12/31/2005 has revealed that there is 1 DOD
site within approximately 1.5 miles of the target property.

Equal/Higher Elevation Address

MASH LAKE

Direction / Distance  Map ID  Page

0 - 1/8 (0.000 mi.) 0 7

TC3028253.2s EXECUTIVE SUMMARY 5
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LAC QUI PARLE SCHOOL BUS GARAGE
FIEDLER FAMILY FARM APPLETON BARN
APPLETON BUS GARAGE

GERALD GIESE FARM

DANIEL STRUXNESS FARM - SEC 27
RANDY FRAGODT FARM - SEC 26

RON'S SERVICE CENTER

J & JAMOCO

ASCHEMAN OIL - APPLETON

VIVIAN KELLER RESIDENCE

CORRELL CITY OF - SW

HARVEY HASTAD FARM - SEC 8

MIKE KEMEN FARM - SEC 21

ROBERT GOERGER FARM - SEC 17
ROBERT LUDVIGSON FARM - SEC 11
DALE KEMEN FARM - SEC 22

RODNEY WEBER FARM - SEC 21

THEO NELSON - MAKIN BACON FARM
LARRY CLARK FARM - SEC 22

A FRAME FARM - SEC 22

SCHMIEG OIL CO

MNDOT TRUCK STATION

RANDY & TODD MORTENSON FARM
MADISON GAS & GRUB

LUND IMPLEMENT CO

JAMES HEGLAND

RANDY ASCHEMAN

LAC QUI PARLE SCHOOL BUS GARAGE

J & JAMOCO

MNDOT TRUCK STATION

MADISON GAS & GRUB

VIVIAN KELLER RESIDENCE

SCHMIEG OIL CO

RICHARD LARSON DBA LARSON AUTO BOD
WESTERN CONSOLIDATED COOPERATIVE
THOMPSON CHUCK DBA FARM ADVANTAGE
CITY OF APPLETON WASTEWATER FACIL!
GLACIAL PLAINS COOP - LP PLANT
MNDOT

LAC QUI PARLE COOP OiL

WIMN
WIMN

AST,UST,WIMN

WIMN
WIMN
WIMN
WIMN
WIMN
WIMN
WIMN
WIMN
WIMN
WIMN
WIMN
WIMN
WIMN
WIMN
WIMN
WIMN
WIMN
WIMN
WIMN
WIMN
WIMN
WIMN

MDA LIS
MDA LIS

LUST
LUST

AST,UST

usT

LAST,SPILLS

AST

RCRA-CESQG

BULK
BULK
TIER 2
TIER 2
TIER 2
TIER 2

TC3028253.2s EXECUTIVE SUMMARY 6
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*  Target Property

4 Gites at elevations higher than
or equal to the target praperty

+  Sites at elevations lower than
the targst property

& Manufactured Gas Plants
National Priority List Sites
Dept. Defense Sites

Indian Reservations BIA
County Boundary

Oil & Gas pipelines
100-year flaod zone
500-year fload zone
Naticnal Wettand inventory

SITE NAME: Marsh Lake

ADDRESS: Louishurg Road
Appleton MN 56208

LAT/LONG: 45.1739/96.0897

CLIENT: Army Corp of Engineers
CONTACT: Ellen Engberg

INQUIRY #: 3028253.2s

DATE: March 31, 2011 1:49 pm

Copvright @ 2011 EOR, 100, © 2010 Tols Allas Rel. 0772008,



§ Target Froperty

Sites at elevations higher than

or equal to the target property

Sites at slevations lower than

the target property

Manufactured Gas Plants
Sensitive Receplors
Nationa! Priority List Sites
Dept. Defansa Sites
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DETAIL MAP - 3028253.2s

ins ) 14 Mles
———— e ——
Indian Raservations BIA
County Boundary
Oil & Gas pipelines
100-year flood zone
500-year flood zone
National Wetland Inventory

SITE NAME: Marsh Lake CLIENT: Army Corp of Engineers
ADDRESS: Louisburg Road CONTACT: Eften Engberg
Appleton MN 56208 INQUIRY #; 3028253.2s
LAT/LONG: 45.1738/96.0897 DATE: March 31, 2011 1:50 pm
‘Copyright & 2011 EOR, Inc. & 2010 Tela Allas Pel. 6772008
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Search

Target Distance Total
Database Property {Miles) <1/8 1/8 - 1/4 14 - 172 1/2 -1 >1 Piotted
STANDARD ENVIRONMENTAL RECORDS
Federal NPL site list
NPL 1.500 0 0 0 0
Proposed NPL 1.500 0 0 0 0 0 0
NPL LIENS 0.500 0 0 0 NR NR 0
Federal Delisted NPL site list
Delisted NPL 1.500 0 0 0 0 0 0
Federal CERCLIS list
CERCLIS 1.000 0 0 0 0 NR 0
FEDERAL FACILITY 1.500 0 0 0 0 0 0
Federal CERCLIS NFRAP site List
CERC-NFRAP 1.000 0 0 0 0 NR 0
Federal RCRA CORRACTS facilities list
CORRACTS 1.500 0 0 0 0 0 0
Federal RCRA non-CORRACTS TSD facilities list
RCRA-TSDF 1.000 0 0 0 o] NR o]
Federal RCRA generators list
RCRA-LQG 0.750 0 0 0 0 NR 0
RCRA-SQG 0.750 0 0 0 0 NR 0
RCRA-CESQG 0.750 0 0 0 0 NR o]
Federal institutional controls /
engineering controlis registries
US ENG CONTROLS 1.000 0 0 0 0 NR 0
US INST CONTROL 1.000 0 0 0 0 NR 0
Federal ERNS list
ERNS 0.500 0 0 0 NR NR 0
State- and tribal - equivalent NPL
MN PLP 1.000 0 0 0 0 NR 0
State- and tribal - equivalent CERCLIS
SHWS 1.500 0 0 0 0 0 0
State and tribal landfill and/or
solid waste disposal site lists
SWF/LF 1.000 0 0 0 o] NR o]
LCP 1.000 0 0 0 0 NR 0
UNPERM LF 1.000 0 0 0 0 NR 0
State and tribal leaking storage tank lists
LUST 1.000 0 0 0 o] NR o]

TC3028253.2s Page 4
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Search
Target Distance

Database Property (Miles)
LAST 1.000
INDIAN LUST 1.000
State and tribal registered storage tank lists
UST 0.750
AST 0.750
INDIAN UST 0.750
FEMA UST 0.750

State and tribal institutional
control / engineering control registries

INST CONTROL 1.000
State and tribal voluntary cleanup sites

VIC 1.000
INDIAN VCP 1.000
State and tribal Brownfields sites
BROWNFIELDS 1.000

ADDITIONAL ENVIRONMENTAL RECORDS

Local Brownfield lists

US BROWNFIELDS 1.000
Local Lists of Landfill / Solid

Waste Disposal Sites

ODI 1.000
DEBRIS REGION 9 1.000
SWRCY 1.000
INDIAN OD} 1.000
Local Lists of Hazardous waste /
Contaminated Sites

US CDL 0.500
SRS 0.500
MN DEL PLP 1.000
CDL 0.500
US HIST CDL 0.500
Local Land Records

LIENS 2 0.500
LUCIS 1.000
LIENS 0.500
Records of Emergency Release Reports
HMIRS 0.500
SPILLS 0.500
AGSPILLS 0.500
Other Ascertainable Records

RCRA-NonGen 0.750

<1/8

0
0

[=XeNo)o)

[=F=]

[oXolofa)

QOO [=FoeNoXa)

[oXo)e)

1/8-1/4 14-12 172-1
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 NR
0 0 NR
0 0 ]
0 0 NR
0 0 NR
0 0 NR
0 0 0
0 0 NR
0 0 NR
0 0 NR
0 0 NR
0 0 0

Total
>1 Piotted
NR 0
NR 0
NR 0
NR 0
NR 0
NR 0
NR 0
NR 0
NR 0
NR 0
NR 0
NR 0
NR 0
NR 0
NR 0
NR 0
NR 0
NR 0
NR 0
NR 0
NR 0
NR 0
NR 0
NR 0
NR 0
NR 0
NR 0

TC3028253.2s Page 5
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Search

Target Distance Total
Database Property {Miles) <1/8 1/8 - 1/4 14 - 172 1/2 -1 >1 Plotted
DOT OPS 0.500 0 0 0 NR NR 0
DOD 1.500 1 0 0 0 0 1
FUDS 1.500 0 0 0 0 0 0
CONSENT 1.500 0 0 0 0 0 0
ROD 1.500 0 0 0 0 0 0
UMTRA 1.000 0 0 0 0 NR 0
MINES 0.750 0 0 0 0 NR 0
TRIS 0.500 0 0 0 NR NR 0
TSCA 0.500 0 0 0 NR NR 0
FTTS 0.500 0 0 0 NR NR 0
HIST FTTS 0.500 0 0 0 NR NR 0
SSTS 0.500 0 0 0 NR NR 0
ICIS 0.500 0 0 0 NR NR 0
PADS 0.500 0 0 0 NR NR 0
MLTS 0.500 0 0 0 NR NR 0
RADINFQ 0.500 0 0 0 NR NR 0
FINDS 0.500 0 0 0 NR NR 0
RAATS 0.500 0 0 0 NR NR 0
MN LS 1.000 0 0 0 0 NR 0
BULK 0.750 0 0 0 0 NR 0
MANIFEST 0.750 0 0 0 0 NR 0
DRYCLEANERS 0.750 0 0 0 0 NR 0
ENF 0.500 0 0 0 NR NR 0
MN HWS Permit 1.500 0 0 0 0 0 0
AIRS 0.500 0 0 0 NR NR 0
TIER 2 0.500 0 0 0 NR NR 0
INDIAN RESERV 1.500 0 0 0 0 0 0
SCRD DRYCLEANERS 1.000 0 0 0 0 NR 0
PCB TRANSFORMER 0.500 0 0 0 NR NR 0
COAL ASH EPA 1.000 0 0 0 0 NR 0
COAL ASH DOE 0.500 0 0 0 NR NR 0
MDA LIS 0.250 0 0 NR NR NR 0
AGVIC 1.000 0 0 0 0 NR 0
WIMN 1.000 0 0 0 0 NR 0
COAL ASH 1.000 0 0 0 0 NR 0
EDR PROPRIETARY RECORDS
EDR Proprietary Records
Manufactured Gas Plants 1.500 0 0 0 0 0 0
NOTES:

TP = Target Property
NR = Not Requested at this Search Distance
Sites may be listed in more than one database

TC3028253.25 Page 6
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Map ID
Direction
Distance EDR ID Number
Elevation  Site Database(s) EPA {D Number
DOD MASH LAKE DOD CUSA103642
Region N/A

MASH LAKE (County), MN
<1/8
11t

DOD:

Feature 1:
Feature 2.
Feature 3:

UBL:
Name 1:
Name 2:
Name 3:
State:

DOD Site:
Tile name:

Army Corps of Engineers DOD
Not reported

Not reported

Not reported

Mash Lake

Not reported

Not reported

MN

Yes

MNBIG_STONE

TC3028253.25 Page 7
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To maintain currency of the following federai and state databases, EDR contacts the appropriate governmental agency
on a monthly or quarterly basis, as required.

Number of Days to Update: Provides confirmation that EDR is reporting recosds that have been updated within 90 days
from the date the government agency made the information available to the public.

STANDARD ENVIRONMENTAL RECORDS

Federal NPL site list

NPL: National Priority List
National Priosities List (Superfund). The NPL is a subset of CERCLIS and identifies over 1,200 sites for priority
cleanup under the Superfund Program. NPL sites may encompass relatively large areas. As such, EDR provides polygon
coverage for over 1,000 NPL site boundaries produced by EPA’s Environmental Photographic interpretation Center
(EPIC) and regional EPA offices.

Date of Government Version: 12/31/2010
Date Data Arrived at EDR: 01/13/2011
Date Made Active in Reports: 01/28/2011
Number of Days to Update: 15

Source: EPA

Telephone: N/A

Last EDR Cantact: 01/13/2011

Next Scheduled EDR Contact: 04/25/2011
Data Release Frequency: Quarterly

NPL Site Boundaries
Sources:

EPA’s Environmental Photographic Interpretation Center {EPIC)
Telephane: 202-564-7333

EPA Region 1 EPA Region 6
Telephone 617-G18-1143 Telephone: 214-655-6659
EPA Region 3 EPA Region 7
Telephone 215-814-5418 Telephone: §13-551-7247
EPA Region 4 EPA Region 8
Telephone 404-562-8033 Telephone: 303-312-6774
EPA Region 5 EPA Region §

Tetephone 312-886-6686

Telephone: 415-947-4246

EPA Region 10
Telephone 206-553-8665

Proposed NPL: Proposed National Priority List Sites
A site that has been proposed for listing on the Nationat Priorities List through the issuance of a proposed rule
in the Federal Register. EPA then accepts public comments on the site, responds fo the comments, and places on
the NPL those sites that continue to meet the requirements for listing.

Source: EPA

Telephone: N/A

Last EDR Contact: 01/13/2011

Next Scheduled EDR Contact: 04/25/2011
Data Reiease Frequency: Quarterly

Date of Government Version: 12/31/2010
Date Data Arrived at EDR: 01/13/2011
Date Made Active in Reports: 01/28/2011
Number of Days to Update: 15

NPL LIENS: Federal Superfund Liens
Federal Superfund Liens. Under the authority granted the USEPA by CERCLA of 1980, the USEPA has the authority
to file fiens against real property in order ta recover remediai action expenditures or when the property owner
received notification of potential liability. USEPA compiles a listing of fited notices of Superfund Liens.

Source: EPA

Telephone: 202-564-4267

Last EDR Contact: 02/14/2011

Next Scheduled EDR Contact: 05/30/2011
Data Release Frequency: No Update Planned

Date of Government Version: 10/15/1991
Date Dala Arrived at EDR: 02/02/1994
Date Made Active in Reporis: 03/30/1934
Number of Days to Update: 56
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Federal Delisted NPL site list

DELISTED NPL: Nationai Priority List Deletions

The National Oil and Hazardous Substances Pollution Contingency Plan {(NCP) establishes the criteria that the
EPA uses to defete sites from the NPL. In accordance with 40 CFR 300.425.(e), sites may be deleted from the

NPL where no further response is appropriate.

Date of Government Version: 12/31/2010
Date Data Arrived at EDR: 01/13/2011
Date Made Active in Reports: 01/28/2011
Number of Days to Update: 15

Federal CERCLIS list

Source: EPA

Telephone: N/A

Last EDR Contact: 01/13/2011

Next Scheduled EDR Contact: 04/25/2011
Data Release Frequency: Quarterly

CERCLIS: Comprehensive Environmental Response, Compensation, and Liability Information System

CERCLIS contains data on potentially hazardous waste sites that have bean reported to the USEPA by states, municipalities,

private companies and private persons, pursuant to Section 103 of the Comprehensive Enviconmental Response, Compensation,
and Liahitity Act (CERCLA}. CERCLIS contains sites which are either proposed to or on the National Priorities
List (NPL) and sites which are in the screening and assessment phase for possible inctusion on the NPL.

Date of Government Version: 11/30/2010
Date Data Arrived at EDR: 12/30/2010
Date Made Active in Reports: 02/25/2011
Number of Days to Update: 57

Source: EPA

Telephone: 703-412-9810

Last EDR Contact: 03/01/2011

Next Scheduted EDR Contact: 06/13/2011
Data Release Frequency: Quarterly

FEDERAL FACILITY: Federat Facility Site Information listing
Alisting of Nationat Pricrity List {(NPL) and Base Realignment and Closure {BRAC) sites found in the Comprehensive
Environmental Response, Compensation and Liability Information System (CERCLIS) Database where EPAa??s Federal
Facilities Restoration and Reuse Office is involved in cleanup activities.

Date of Government Version: 12/10/2010
Date Data Arrived at EDR: 01/11/2011
Date Made Active in Reports: 02/16/2011
Number of Days to Update: 36

Federal CERCLIS NFRAF site List

Source: Environmentat Protection Agency
Telephone: 703-603-8704

Last EDR Cantact: 01/11/2011

Next Scheduted EDR Contact: 04/25/2011
Data Release Frequency: Varies

CERCLIS-NFRAP: CERCLIS No Further Remedial Action Planned
Archived sites are sites that have been removed and archived from the inveniory of CERCLIS sites. Archived status
indicates that, o the best of EPA’s knowledge, assessment at a site has been completed and that EPA has determined
no further steps will be taken to list this site on the National Priorities List (NPL), uniess information indicates
this decision was not appropriate or other considerations require a recommendation for listing at a later time.
This decision does not necessarily mean that there is no hazard associated with a given site; it only means that,
based upon available information, the location is nat judged to be a potential NPL site.

Date of Government Version: 10/28/2010
Date Data Arrived at EDR: 12/01/2010
Date Made Active in Reports: 02/25/2011
Number of Days to Update: 86

Federal RCRA CORRACTS facilities list

CORRACTS: Corrective Action Report

Source: EPA

Telephone: 703-412-9810

Last EDR Contact: 03/01/2011

Next Scheduted EDR Contact; 06/13/2011
Data Release Frequency: Quarterly

CORRACTS identifies hazardous waste handlers with RCRA corrective action activity.
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Date of Government Version: 05/25/2010 Source: EPA

Date Data Arrived at EDR: 06/02/2010 Telephone: 800-424-9346

Date Made Active in Reports: 10/04/2010 Last EDR Contact: 02/14/2011

Number of Days to Update: 124 Next Scheduled EDR Contact: 05/30/2011

Data Release Frequency: Quarterly
Federal RCRA non-CORRACTS TSD facilities list

RCRA-TSDF: RCRA - Treatment, Storage and Disposai
RCRAInfo is EPA's comprehensive information system, providing access to data supporting the Resource Conservation
and Recovery Act (RCRA) of 1976 and the Hazardous and Solfid Waste Amendments (HSWA) of 1984. The database
includes selective information on sites which generate, transport, store, treat and/or dispose of hazardous waste
as defined by the Resource Conservation and Recovery Act (RCRA). Transporters are individuals or entities that
move hazardous waste from the generator offsite to a facility that can recycle, treat, store, or dispose of the
waste. TSDFs treat, store, or dispose of the waste.

Date of Government Version: 02/17/2010 Source: Environmental Protection Agency
Date Data Arrived at EDR: 02/19/2010 Telephone: 312-886-6186

Date Made Active in Reports: 05/17/2010 Last EDR Contact: 01/06/2011

Number of Days to Update: 87 Next Scheduled EDR Contact: 04/18/2011

Data Release Frequency: Quarterdy

Federal RCRA generalors list

RCRA-LQG: RCRA - Large Quantity Generators
RCRAInfo is EPA’s comprehensive information system, providing access to data supporting the Resource Conservation
and Recovery Act (RCRA) of 1976 and the Hazardous and Sofid Waste Amendments (HSWA) of 1984, The database
includes selective information on sites which generate, transport, store, treat and/or dispose of hazardous waste
as defined by the Resource Conservation and Recovery Act (RCRA). Large quantity generators (LQGs) generate
over 1,000 kifograms (kg} of hazardous waste, or over 1 kg of acutely hazardous waste per month,

Date of Government Version: 02/17/2010 Source: Environmental Protection Agency
Date Data Arrived at EDR: 02/159/2010 Telephone: 312-886-6186

Date Made Active in Reports: 05/17/2010 Last EDR Contact: 01/06/2011

Number of Days to Update: 87 Next Scheduled EDR Contact: 04/18/2011

Data Release Frequency: Quarterly

RCRA-SQG: RCRA - Smalt Quantity Generators
RCRAInfo is EPA's comprehensive information system, providing access to data supporting the Resource Conservation
and Recovery Act (RCRA) of 1976 and the Hazardous and Sofid Waste Amendments (HSWA) of 1984. The database
includes selective information on sites which generate, transport, store, treat and/or dispose of hazardous waste
as defined by the Resource Conservation and Recovery Act (RCRA). Smali quantity generators (SQGs) generate
between 100 kg and 1,000 kg of hazardous waste per month,

Date of Government Version: 02/17/2010 Source: Environmental Protection Agency
Date Data Arrived at EDR: 02/19/2010 Telephone: 312-886-6186

Date Made Active in Reports: 05/17/2010 Last EDR Contact: 01/06/2011

Number of Days to Update: 87 Next Scheduled EDR Contact: 04/18/2011

Data Release Frequency: Quarterly

RCRA-CESQG: RCRA - Conditionally Exempt Small Quantity Generators
RCRAInfo is EPA’s comprehensive information system, providing access to data supporting the Resource Conservation
and Recovery Act {RCRA) of 1976 and the Hazardous and Solid Waste Amendments (HSWA) of 1984. The database
includes selective information on sites which generate, transport, store, treat and/or dispose of hazardous waste
as defined by the Resource Conservation and Recovery Act {RCRA}. Conditionatly exempt small quantity generators
(CESQGs) generate less than 100 kg of hazardous waste, or less than 1 kg of acutely hazardous waste per month.

Date of Government Version: 02/17/2010 Source: Environmental Protection Agency
Date Data Arrived at EDR: 02/19/2010 Telephone: 312-886-6186

Date Made Active in Reports: 05/17/2010 Last EDR Contact: 01/06/2011

Number of Days to Update: 87 Next Scheduied EDR Contact: 04/18/2011

Data Release Frequency: Varies
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Federal i itutic / ir it trof:

US ENG CONTROLS: Engineering Cantrois Sites List

A listing of sites with engineering controls in place. Engineering controls include various forms of caps, building
foundations, finers, and treatment methods to create pathway elimination for reguiated substances to enter environmental
media or effect human heaith.

Date of Government Version: 01/05/201t Source: Environmental Protection Agency
Date Dala Arrived at EDR: 01/14/2011 Telephone: 703-603-0685

Date Made Active in Reports: 01/28/2011 Last EDR Contact: 03/14/2011

Number of Days to Update: 14 Next Scheduled EDR Contact: 06/27/2011

Data Release Frequency: Varies

US INST CONTROL: Sites with institutional Controis

A listing of sites with institutional controls in place. institutional controls include administrative measures,

such as groundwater use restrictions, construction restrictions, property use restrictions, and post remediation
care requirements intended to prevent exposure to contaminants remaining on site. Deed restrictions are generally
reguired as part of the institutionaf conirols.

Date of Government Version: 01/05/2011 Source: Environmental Protection Agency
Date Data Artived at EDR: 01/14/2011 Telephone: 703-603-0695

Date Made Active in Reports: 01/28/2011 Last EDR Contact: 03/14/2011

Number of Days to Update: 14 Next Scheduled EDR Contact: 06/27/2011

Data Release Frequency: Varies

Federal ERNS Iist

ERNS: Emergency Response Notification System

Emergency Response Notification System. ERNS records and stores information on reported releases of oif and hazardous
substances.

Date of Government Version: 12/31/2010 Source: Nationai Response Center, United States Coast Guard
Date Dala Arsived at EDR: 01/07/2011 Telephone: 202-267-2180

Date Made Active in Reports: 03/21/2011 Last EDR Contact: 01/07/2011

Number of Days to Update: 73 Next Scheduled EDR Contact: 04/18/2011

Data Release Frequency: Annually

State- and Iribal - equivalent NPL

MN PLP: Permanent List of Priorities

The list identifies hazardous wasle sites where investigation and cleanup are needed, cleanup is underway, ot
cleanup has been completed and long-term monitoring or maintenance continues.

Date of Government Version: 08/01/2009 Source: Pollution Control Agency

Date Data Arrived at EDR: 12/16/2009 Telephone: 651-296-6139

Date Made Active in Reports: 01/13/2010 Last EDR Contact: 02/28/2011

Number of Days to Update: 28 Next Scheduled EDR Contact: 05/30/2011

Data Release Frequency: Annuaily

State- and Iribal - equivalent CERCLIS

SHWS: Superfund Site infarmation Listing

The SRS database includes all sites that the State Superfund Program is dealfing with or has deait with. The Superfund
Program identifies, investigates and determines appropriate cleanup ptans for abandoned or uncontrofied hazardous
waste sites where a release or potential release of a hazardous substance poses a risk to human health or the
environment,

Date of Government Version: 01/03/2011 Source: Minnesota Poliution Control Agency
Date Data Arrived at EDR: 01/06/2011 Telephone: 651-296-6300

Date Made Active in Reports: 02/02/2011 Last EDR Contact: 03/18/2011

Number of Days to Update: 27 Next Scheduled EDR Contact: 06/27/2011

Data Release Frequency: Annually
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State and tribal landfili and/or soiid waste disposal site iists

SWF/LF: Permitted Solid Waste Disposal Facilities

Solid Waste Facilities/Landfill Sites. SWF/LF type records typically contain an inventory of solid waste disposal
factlities or landfills in a particular state. Depending on the state, these may be active or inactive facilities
or open dumps that faited to meet RCRA Subtitle D Section 4004 criteria for solid waste landfills or disposal

sites.

Date of Government Version: 02/01/2011
Date Data Arrived at EDR: 02/15/2011
Date Made Active in Reports: 02/28/2011
Number of Days to Update: 13

Lc

o

: Closed Landfifls Priority List

Source: Minnesota Pollution Centrol Agency
Telephone: 651-296-7276

Last EDR Cantact: 02/15/2011

Next Scheduted EDR Contact: 05/30/2011
Data Release Frequency: Varies

The Minnesota Legislature enacted a faw to manage and clean up the state’s closed Mixed Municipal Solid Waste
Landfilis. Under that law, the MPCA is required to create and periodically revise a priority list of qualified
tandfilis, based on the relative health and environmental risks they present. The MPCA established the first such

priority list in December, 1994,

Date of Government Version: 11/01/2009
Date Data Arrived at EDR: 01/08/2010
Date Made Active in Reports: 01/26/2010
Numbert of Days to Update: 18

UNPERM LF: Unpermitted Faciiities

Source: Minnesota Poltution Contral Agency
Telephone: 651-296-9543

Source: Pollution Control Agency, GIS Section
Telephone: 651-296-7266

Last EDR Contact: 02/28/2011

Next Scheduled EDR Contact: 06/13/2011
Data Release Frequency: Annuaily

These are facilities that have solid waste dispasal yet are not permitted.

Date of Goverment Versior: 02/01/2011
Date Data Arrived at EDR: 02/15/201
Date Made Active in Reports: 02/28/2011
Nurmnber of Days to Update: 13

State and iribal leaking storage tank lists

LUST: Leak Sites

Source: Pollution Controf Agency
Telephone: 651-757-2665

Last EDR Contact: 02/15/2011

Next Scheduled EDR Contact: 05/30/2011
Data Release Frequency: Quartedy

Leaking Underground Storage Tank Incident Reports. LUST records contain an inventory of reported leaking underground
storage tank incidents. Not all states maintain these records, and the information stored varies by state.

Date of Government Version: 11/01/2010
Date Data Arrived at EDR: 11/17/2010
Date Made Active in Reports: 11/30/2010
Number of Days to Update: 13

LAST: Leaking Aboveground Storage Tanks
Alisting of leaking aboveground storage tanks.

Date of Govemment Version: 11/01/2010
Date Data Arrived at EDR: 11/17/2010
Date Made Active in Reports: 11/30/2010
Number of Days to Update: 13

Source: Minnesota Potiution Control Agency
Telephone: 651-296-6300

Last EDR Centact: 03/23/2011

Next Scheduled EDR Contact: 05/30/2011
Data Release Frequency: Semi-Annually

Source: Pallution Controt Agency
Telephone: 651-296-6300

Last EDR Contact: 03/23/2011

Next Scheduted EDR Contact: 05/30/2011
Data Release Frequency: Semi-Annuaily

{NDIAN LUST R8: leaking Underground Storage Tanks on indian Land
LUSTs on Indian land in Colorado, Montana, Narth Dakata, South Dakota, Utah and Wyoming.
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Date of Government Version: 02/04/2011
Date Data Arrived at EDR: 02/04/2011
Date Made Active in Reports: 03/21/2011
Number of Days {o Update: 45

Source: EPA Region 8

Telephone: 303-312-6271

Last EDR Contact: 01/31/2011

Next Scheduted EDR Contact: 05/16/2011
Data Release Frequency: Quarterly

INDIAN LUST R7: Leaking Underground Storage Tanks on indian Land

LUSTs on Indian land in lowa, Kansas, and Nebraska

Date of Government Version: 11/04/2009
Date Dala Arrived at EDR: 05/04/2010
Date Made Active in Reports: 07/07/2010
Nurnber of Days to Update: 64

Source: EPA Region 7

Telephone: 913-551-7003

Last EDR Contact: 05/04/2010

Next Scheduled EDR Contact: 05/16/2011
Data Release Frequency: Varies

INDIAN LUST R6: Leaking Underground Storage Tanks on indian Land

LUSTs on Indian land in New Mexico and Oklahoma.

Date of Government Version: 02/03/2011
Date Dala Arrived at EDR: 02/04/2011
Date Made Active in Reports: 03/21/2011
Number of Days to Update: 45

Source: EPA Region 6

Telephone: 214-665-6597

Last EDR Contact: 01/31/2011

Next Scheduted EDR Contact: 05/16/2011
Data Release Frequency: Varies

INDIAN LUST R1: Leaking Underground Storage Tanks on Indian Land

A listing of leaking underground storage tank locations on Indian Land.

Date of Government Version: 09/01/2010
Date Data Arrived at EDR: 11/05/2010
Date Made Active in Reports: 01/28/2011
Number of Days to Update: 84

Source: EPA Region 1

Telephone: 617-918-1313

Last EDR Contact: 02/03/2011

Next Scheduled EDR Contact: 05/16/2011
Data Release Frequency: Varies

{NDIAN LUST R10: Leaking Underground Storage Tanks on Indian Land

LUSTs on Indian land in Alaska, Idaho, Oregon and Washington.

Date of Government Version: 02/03/2011
Date Data Arrived at EDR: 02/04/2011
Date Made Active in Reports: 03/21/2011
Number of Days to Update: 45

Source: EPA Region 10

Telephone: 206-553-2857

Last EDR Contact: 01/31/2011

Next Scheduled EDR Contact: 05/16/2011
Data Release Frequency: Quarierly

{NDIAN LUST R9: Leaking Underground Storage Tanks on indian Land

LUSTs on Indian land in Arizona, California, New Mexico and Nevada

Date of Government Version: 01/31/2011
Date Dala Arrived at EDR: 02/01/2011
Date Made Active in Reports: 03/21/2011
Number of Days to Update: 48

Source: Environmental Protection Agency
Telephone: 415-972-3372

Last EDR Contact: 01/31/2011

Next Scheduted EDR Contact: 05/16/2011
Data Release Frequency: Quarterly

INDIAN LUST R4: Leaking Underground Storage Tanks on Indian Land

LUSTs on Indian tand in Florida, Mississippi and North Carofina.

Date of Govemment Version: 08/27/2010
Date Data Arsived at EDR: 08/30/2010
Date Made Active in Reports: 10/04/2010
Number of Days to Update: 35

State and tribal registered storage lank lists

Source: EPA Region 4

Telephone: 404-562-8677

Last EDR Contact: 02/16/2011

Next Scheduled EDR Contact: 05/16/2011
Data Release Frequency: Semi-Annually
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UST: Underground Storage Tank Database
Registered Underground Storage Tanks. UST’s are regulated under Subtitle | of the Resource Conservation and Recovery

Act {RCRA) and must be registered with the state department responsibie for administering the UST program. Available
information varies by state program.

Date of Government Version: 02/01/2011
Date Data Arrived at EDR: 02/15/2011
Date Made Active in Reports: 03/02/201 1
Number of Days to Update: 15

AST: Aboveground Storage Tanks
Registered Aboveground Storage Tanks.

Date of Government Version: 02/01/2011
Date Data Arrived at EDR: 02/15/2011
Date Made Active in Reports: 03/02/2011
Number of Days o Update: 15

Source: Minnesota Poltution Control Agency
Telephone: 651-649-5451

Last EDR Conlact: 03/23/2011

Next Scheduled EDR Contact: 05/30/2011
Data Release Frequency: Varies

Source: Minnesota Potlution Control Agency
Telephone: 651-296-0930

Last EDR Contact: 03/23/2011

Next Scheduled EDR Contact: 05/30/2011
Data Release Frequency: Semi-Annually

INDIAN UST R5: Underground Storage Tanks on indian Land

The Indian Underground Storage Tank (UST) database provides information about underground storage tanks on Indian
fand in EPA Region 5 {Michigan, Minnesota and Wisconsin and Tribal Nations).

Date of Government Vetsion: 02/11/2010
Date Data Arrived at EDR: 02/11/2010
Date Made Active in Reports: 04/12/2010
Number of Days to Update: 60

Source: EPA Region 5

Telephone: 312-886-6136

Last EDR Contact: 01/31/2011

Next Scheduted EDR Contact: 05/16/2011
Data Release Frequency: Varies

INDIAN UST R1: Underground Storage Tanks on indian Land
The indian Underground Storage Tank (UST) database provides information about underground storage tanks on Indian
fand in EPA Region 1 {Connecticut, Maine, Massachusetts, New Hampshire, Rhede istand, Vermont and ten Tribal

Nations).

Date of Government Version: 09/01/2010
Date Data Arrived at EDR: 11/05/2010
Date Made Active in Reports: 01/28/2011
Number of Days to Update: 84

Source: EPA, Region 1

Telephone: 617-918-1313

Last EDR Contact: 02/03/2011

Next Scheduted EDR Contact: 05/16/2011
Data Release Frequency: Varies

INDIAN UST R10: Underground Storage Tanks on indian Land

The indian Underground Storage Tank (UST) database prevides information about underground storage tanks on Indian
tand in EPA Region 10 (Alaska, ldaho, Oregon, Washington, and Tribat Nations).

Date of Government Version: 02/03/2011
Date Dala Arrived at EDR: 02/04/2011
Date Made Active in Reports: 03/21/2011
Number of Days to Update: 45

Source: EPA Region 10

Telephone: 206-553-2857

Last EDR Contact: 01/31/2011

Next Scheduted EDR Contact: 05/16/2011
Data Release Frequency: Quarterly

INDIAN UST R7: Underground Storage Tanks on indian Land
The indian Underground Storage Tank (UST) database provides information about underground storage tanks on Indian
tand in EPA Region 7 {lowa, Kansas, Missouri, Nebraska, and 9 Tribai Nations).

Date of Government Version: 11/01/2010
Date Data Arrived at EDR: 12/02/2010
Date Made Active in Reports: 01/28/2011
Number of Days to Update: 57

Source: EPA Region 7

Telephone: 913-551-7003

Last EDR Cantact: 02/03/2011

Next Scheduled EDR Contact: 05/16/2011
Data Release Frequency: Varies
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INDIAN UST R8: Underground Storage Tanks on indian Land
The indian Underground Storage Tank {UST) database provides information about underground storage tanks on Indian
fand in EPA Region 8 {Colorado, Montana, North Dakota, South Dakota, Utah, Wyoming and 27 Tribal Nations).

Date of Government Version: 02/04/2011
Date Data Arrived at EDR: 02/04/2011
Date Made Active in Reports: 03/21/2011
Number of Days to Update: 45

Source: EPA Region 8

Telephone: 303-312-6137

Last EDR Contact: 01/31/2011

Next Scheduled EDR Contact: 05/16/2011
Data Retease Frequency: Quartery

INDIAN UST R3: Underground Storage Tanks on indian Land
The indian Underground Storage Tank (UST) database provides information about underground storage tanks on indian
fand in EPA Region 3 {Arizona, California, Hawaii, Nevada, the Pacific islands, and Tribal Nations).

Date of Government Version: 01/31/2011
Date Data Arrived at EDR: 02/01/2011
Date Made Active in Reports: 03/21/2011
Number of Days to Update: 48

Source: EPA Region 9

Telephone: 415-972-3368

Last EDR Contact: 01/31/2011

Next Scheduted EDR Contact: 05/16/2011
Data Release Frequency: Quarterly

{NDIAN UST R6: Underground Storage Tanks on indian Land
The indian Underground Storage Tank (UST) database provides information about underground storage tanks on Indian
fand in EPA Region & {Louisiana, Arkansas, Oklahoma, New Mexico, Texas and 65 Tribes).

Date of Government Version: 02/03/2011
Date Data Arrived at EDR: 02/04/2011
Date Made Active in Reports: 03/21/2011
Number of Days to Update: 45

Source: EPA Region 6

Telephone: 214-665-7591

Last EDR Contact: 01/31/2011

Next Scheduted EDR Contact: 05/16/2011
Data Release Frequency: Semi-Annuatly

INDIAN UST R4: Underground Storage Tanks on indian Land
The indian Underground Storage Tank (UST) database provides information about underground storage tanks on Indian
tand in EPA Region 4 {Alabama, Florida, Georgia, Kentucky, Mississippi, North Carolina, South Carolina, Tennessee

and Tribat Nations)

Date of Govemment Version: 08/27/2010
Date Data Arrived at EDR: 08/30/2010
Date Made Active in Reports: 10/04/2010
Number of Days to Update: 35

FEMA UST: Underground Storage Tank Listing

Source: EPA Region 4

Telephone: 404-562-9424

Last EDR Contact: 02/16/2011

Next Scheduled EDR Contact: 05/16/2011
Data Release Frequency: Semi-Annuafly

A listing of alf FEMA owned underground storage tanks.

Date of Government Version: 01/01/2010
Date Data Arrived at EDR: 02/16/2010
Date Made Active in Reports: 04/12/2010
Number of Days to Update: 55

State and tribal i control /

Source: FEMA

Telephone: 202-646-5797

Last EDR Contact: 01/17/2011

Next Scheduted EDR Contact: 05/02/2011
Data Release Frequency: Varies

ing control regi:

INST CONTROL: Site Remediation Section Database

Sites that have an Institutionat Control event.

Date of Government Version: 01/03/2011
Date Data Arrived at EDR: 01/06/2011
Date Made Active in Reports: 02/02/2011
Number of Days to Update: 27

Source: Pollution Control Agency
Telephone: 512-296-6300

Last EDR Contact: 03/18/2011

Next Scheduted EDR Contact: 06/27/2011
Data Release Frequency: Quarterly
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State and tribal voluntary cleanup sites

iNDIAN VCP R1: Voluntary Cleanup Priority Listing

Alisting of voluntary cleanup priority sites located on Indian Land located in Region 1.

Date of Government Version: 08/01/2010
Date Dala Arrived at EDR: 01/05/2011
Date Made Active in Reports: 03/21/2011
Number of Days to Update: 75

INDIAN VCP R7: Voluntary Cleanup Priosity Lisitng

Source: EPA, Region 1

Telephone: 617-918-1102

Last EDR Contact: 01/05/2010

Next Scheduled EDR Coniact: 04/18/2011
Data Release Frequency: Varies

A listing of voluntary cleanup priority sites focated on Indian Land tocated in Region 7.

Date of Government Version: 03/20/2008
Date Data Arrived at EDR: 04/22/2008
Date Made Active in Reports: 05/19/2008
Number of Days to Update: 27

VIC: Voluntary investigation and Cleanup Program

Source: EPA, Region 7

Telephone: 913-551-7365

Last EDR Contact: 04/20/2008

Next Scheduted EDR Contact: 07/20/2009
Data Release Frequency: Varies

Voluntary investigation and Cleanup (VIC) Program List.

Date of Government Version: 01/03/2011
Date Dala Arfived at EDR: 01/06/2011
Date Made Active in Reports: 02/02/201 1
Number of Days to Update: 27

Slate and tribal Brownfields sites

Source: Minnesota Poftution Control Agency
Telephone: 651-296-7291

Last EDR Contact: 03/18/2011

Next Scheduled EDR Contact: 06/27/2011
Data Release Frequency: Quarterly

BROWNFIELDS: Petroleum Brownfields Program Sites
Purchasing, selling, or developing property can present a special set of obstacles if the property is contaminated
with chemicals. The Petroleum Brownfields Program is one of several programs within the Minnesota Foliution Controt
Agency (MPCA} designed to help people address these obstacles. The purpose of the Petroleum Brownfields Program
is to provide the technicai assistance and liability assurance needed to expedite and facilitate the development,
transfer, investigation and/or cleanup of property that is contaminated with petroleum.

Date of Government Version: 09/30/2009
Date Data Arrived at EDR: 03/17/2010
Date Made Active in Reports: 03/31/2010
Number of Days to Update: 14

ADDITIONAL ENVIRONMENTAL RECORDS

Local Brownfield lists

US BROWNFIELDS: A Listing of Brownfields Sites

Source: Pollution Control Agency
Telephone: 651-296-7999

Last EDR Caontact: 03/15/2011

Next Scheduled EDR Contact: 06/06/2011
Data Refease Frequency: Varies
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414

Included in the listing are brownfields properties ad by C i Recipients and brownfields

properties addressed by Targeted Brownfields Assessments, Targeted Brownfields Assessments-EPA’s Targeted Brownfields
Assessments {TBA) program is designed to help states, iribes, and municipalities--especially those without EPA
Brownfields Assessment Demonstration Pilots--minimize the uncertainties of contamination often associated with
brownfields. Under the TBA program, EPA provides funding and/or technicai assistance for environmental assessments
at brownfields sites throughout the country. Targeted Brownfields Assessments supplement and work with other efforts
under EPA'’s Brownfields initiative to promote cleanup and redevelopment of brownfields. Cooperative Agreement
Recipients-States, political subdivisions, territories, and indian tribes become Brownfields Cleanup Revolving

Loan Fund {BCRLF) cooperative agreement recipients when they enter into BCRLF cooperative agreements with the
U.S. EPA. EPA selects BCRLF cooperative agreement recipients based on a proposal and application process. BCRLF
cooperative agreement recipients must use EPA funds provided through BCRLF cooperative agreement for specified
brownfields-related cleanup activities.

Date of Government Version: 12/29/2010 Source: Environmental Protection Agency
Date Data Arrived at EDR: 12/30/2010 Telephone: 202-566-2777

Date Made Active in Reports: 03/21/2011 Last EDR Contact: 03/29/2011

Number of Days to Update: 81 Next Scheduled EDR Contact: 07/11/2011

Data Release Frequency: Semi-Annuaily
Local Lists of Landfill / Soiid Waste Disposal Sites
OD!: Open Dump inventory

An open dump is defined as a disposal facility that does not comply with one or more of the Part 257 or Part 258
Subtitle D Criteria.

Date of Government Version: 06/30/1985 Source: Environmental Protection Agency
Date Data Arrived at EDR: 08/09/2004 Telephone: 800-424-9346

Date Made Active in Reports: 09/17/2004 Last EDR Contact: 06/09/2004

Number of Days to Update: 39 Next Scheduled EDR Contact: N/A

Data Release Frequency: No Update Planned

DEBRIS REGION 9: Torres Martinez Reservation lllegat Dump Site Locations
Alisting of iflegal dump sites location on the Torres Martinez indian Reservation located in eastern Riverside
County and northern Imperial County, California.

Date of Government Version: 01/12/2009 Source: EPA, Region 9

Date Data Arrived at EDR; 05/07/2009 Telephone: 415-947-4219

Date Made Active in Reports: 09/21/2009 Last EDR Contact: 03/28/2011

Number of Days to Update: 137 Next Scheduled EDR Contact: 07/11/2011

Data Release Frequency: No Update Planned

SWRCY: Recycling Facilities
A tisting of companies that accept commercial quantities of recyclable materials.

Date of Government Version: 10/07/2010 Source: Pollution Control Agency

Date Data Arrived at EDR: 02/17/2011 Telephone: 651-296-6300

Date Made Active in Reports: 02/24/2011 Last EDR Contact: 02/15/2011

Number of Days to Update: 7 Next Scheduted EDR Contact: 05/30/2011

Dala Release Frequency: Varies

INDIAN ODI: Report on the Status of Open Dumps on Indian Lands
Location of open dumps on indian land.

Date of Government Version: 12/31/1998 Source: Environmental Protection Agency
Date